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THE success of Dow technicians in extracting magne- 
sium from sea water came at the very time when it was 
most needed for fighting aircraft and other weapons for 
our armed forces. But the ultimate wider applications 
of this extraordinary weight-saving metal carry far- 
reaching social implications. Industrial designers will 
see endless possibilities for usefulness in the vast quan- 
tities of magnesium to be available when Victory is 


won. Out of their imaginations will come applications 
THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN affecting every phase of American life. 


AGNESIUM 


The Lightest Structural Metal. . . One-third Lighter Than Any Other in Common Use 
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Donald M. Nelson cats scrap drive 
‘amazing’... . Steel output over par 
first time since 1929. . . . Public be- 
comes metal-conscious. . . . Tin im- 
proves steel... . Lighter scrap causes 
redesign of furnaces. . . . Dormant 
scrap spotters have outsiders view- 
points... . September war production 
7 per cent higher... . Five principal 
alloying metals from outside U. S. 
.. . “Alternate” superior to “substi- 


tute’. . . . Bouquets thrown sparsel) 
at Washington. . .. Enter, “‘cold- 
treating”. . . . Quality tops quantity. 


... Less glamour but more cold facts 
at National Metal Congress. 

Army Ordnance saves critical ma- 
terials drastically. . . . Four procure- 
ment heads are better than one... . 
Deliver first and red tape afterwards. 
... Army Ordnance does good organ- 
izing. . . . Speedier ships snake awa) 
from submarines. 





Strategy and Tactics 


“Turning point in World War II 
came in late 1942 when 130,000,000 
American people united in mass ac- 
tion as never before to collect metal 
scrap. Up to then it seemed that 
the steel furnaces in the ‘arsenal of 
democracy’ would go hungry and the 
production effort lag. The mountains 
of scrap collected in cities, villages and 
farms from Maine to California al- 
lowed steel production for the week 
of October 19th to reach 101 per cent 
of capacity, the first time par was 
passed since May, 1929, when the 
average for the month was 101.68 per 
cent. WPB Chairman Donald M. Nel- 
son stated: “The scrap drive has 
achieved amazing results!’ This period 
of delicate balance between success 
and failure is comparable to the first 


World War, when the Paris taxi army 
Saved France.” 


NOVEMBER, 1942 





So perhaps will the historian of 
2042 describe us when writing on 
“The Past Hundred Years.’’ We quote 
further: “No one action ever united 
the American people so closely as 
scrap collection. Up to then they had 
talked patriotism, but deeds are in- 
finitely more powerful than words. 

“Of course, at that time the Ameri- 
cans were not imbued with the fierce 
patriotism of the Russians whose soil 
was invaded and civilian men, women 
and children brutally murdered. Yet 
this was the real beginning of coop- 
erative effort in deed, as distinct from 
mere lip service. The puny Boy 
Scout, bringing in a metal bed, felt 
as important a steel maker as Eugene 
G. Grace.” 


Public Became Metal Conscious 
“The public then became extreme- 





by Harold A. Knight 


Associate Editor 


ly metal conscious. Womens’ clubs 
talked of the relative merits of cast 
iron, carbon steel and alloy steel. 
Manufacturers of metal products 
thereafter concentrated on metallurgi- 
cal quality to the same extent as eye 
appeal. Just as the first World War 
put the chemical industry on its feet, 
so did the second War usher in a new 
era of metals. 

“Today one cannot imagine the ig- 
norance as to the finer points of 
metals that existed a hundred years 
ago. Seldom could the average man 
distinguish tin, silver, nickel and other 
white metals from one another.” 

But we will leave the reading of 
the rest of that history to our great 
grandchildren and tell things in our 
own words hereafter. 

Our own first thoughts were that 
the steel makers can never make a 
good product from all the ‘‘cats, dogs 
and porcupines’” we have seen on civic 
scrap piles. We recall when a large 
steel maker a few years ago would re- 
ject 15 carloads of delivered scrap at 
a time because of some small inferi- 
ority or deviation from specificatians 
(though we often suspected the mar- 
ket had gone against them between 
purchase and delivery). 


Tin from Cans Improve Steel 

But today, “beggars can’t be choos- 
ers.” Emergencies must be met by 
unorthodox procedures. Today steel 
metallurgists can use scrap of im- 
possible quality a few years back. 
Even tin cans that get to the open- 
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hearths instead of detinning plants can 
be used. Earle C. Smith, chief met- 
allurgist of Republic Steel, stated 
at the recent Metal Congress: “‘Con- 
trary to the long-held opinion that 
scrap tim cans may cause trouble if 
used in the open-hearth furnace, 
small amounts of tin actually make 
the steel stronger.” 

We have been told by foundry 
metallurgists that loose borings and 
turnings can now be used in the 
cupola without flying out the chim- 
ney. A maker of electric steel fur- 
naces has redesigned them, allowing 
25 per cent more space to handle the 
plethora of lighter scrap available dur- 
ing the scarcity of heavy melting steel. 

About the time the household scrap 
has been exhausted, the dormant in- 
dustrial scrap will begin to flow. We 
asked Walter Doxsey, president of the 
American Steel Warehouse Associa- 
tion, whose salesmen will scour plants 
for dormant scrap, whether they will 
be successful—they being salesmen 
and not operating or salvage experts. 
“They will have outsiders’ viewpoints 
and will see potential scrap where the 
plant owner does not—cases where 
plant operators ‘can’t see the woods 
because of the trees.’ "’ 


Where Do We Get Scrap in Late '43? 


What happens when the industrial 
dormant scrap is exhausted? We ask 
and answer in the same breath. There 
will still be the general manufactur- 
ers’ scrap and mill scrap in a constant 
flow (though, of course, we have that 
now). There will still be idle build- 
ings, scantily-used bridges and equip- 
ment of mines of doubtful paying 
quality. 

Moreover, the government will 
commandeer my piano, which is 30 
years old, It will take out the plumb- 
ing and sanitary ware from an empty 
house my neighbor bought unwisely 
for speculation. All automobiles 
made prior to 1937, say, will be 
scrapped. Again, theoretically, by then 
we will have built a large part of 
our tanks, guns and ammunition. We 
will be concentrated on using them. 
Then the ‘Production Front’’ will be 
minor. 

Just now we are in the “Salvage 
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Era.” One speaks of “‘salvaging light” 
(painting walls and ceiling a light 
color). Salvage cocktails are served 
at bars, with fruits, etc. (We hope 
they weren't salvaged from what the 
last customer left). And — Heaven 
help us — hat designers are about 
to bring out a ‘Salvage Hat” for mi- 
lady. 

We may have learned never to 
waste profligately again. We have 
seen put to practical use the law of 
Chemistry and Physics that matter 
and energy are never destroyed. The 
junk man has been elevated to ‘‘con- 
servation engineer.” 


September War Output Up 7 Per Cent 


Overall war production in Septem- 
ber was 7 per cent higher than the pre- 
ceding month, but lagged somewhat 
behind forecasts. Production today 
is more than three and a half times 
as large as in the pre-Pearl Harbor 
months. Our total output of muni- 
tions this year will at least equal that 
of German-dominated Europe. 

With estimated requirements for 
alloy steels during 1942 over double 
1940 consumption, WPB has a broad 
program for augmenting supplies of 
alloying elements. Next year U. S. 
chromium production will be nearly 
250 times as large as 1940 output. 
In 1941 our supply of nickel was 11 
per cent less than this year. Last 
year we had 27 per cent less molyb- 
denum than in 1942. 

Of the six alloying metals — 
nickel, chromium, manganese, tung- 
sten, vanadium and molybdenum — 
all but one come principally from out- 
side the United States. In peace time 
the first three were almost wholly 
imported. 

By now seventeen steel producers 
have been given permission to ship 
experimental amounts of the emer- 
gency (N.E.) steel to laboratories and 
manufacturers during fourth quarter. 


Alternates Superior to Substitutes 


Every era brings new terms and 
phraseologies. A fine distinction be- 
gins to appear between ‘‘alternates’’ 
and “‘substitutes.” An “‘alternate”’ 


material is one that may prove bettér 








than the original. ‘Substitute’ is 
somewhat discredited word (possibly 
because of drug store experiences), 
and implies inferiority. The alternate 
material might have been discovered 
years ago but for inertia. 

Pet names and slogans for metals 
spring up occasionally. Thus, copper 
is the “everlasting metal’; zinc is the 
“Cinderella metal”; molybdenum js 
“moly” for practical reasons. We 
ran across a poetic description of 
magnesium: ‘“The miracle metal that's 
both fire for incendiary bombs and 
lightness and strength for the bomb. 
ers that drop them.” 

A word for the men in Washington 
who administer the war metals: We 
all know tall stories to illustrate the 
alleged dumbness. For instance, about 
the bolt- and nut-maker furnishing 
his product for army tanks. ‘Rush 
50,000 bolts and nuts” read the tele- 
gram from Washington to Cleveland. 
“Held up — redesigning threads” 
from Cleveland to Washington. From 
Washington: ‘Send bolts now, and 
threads later.’’ 


Bouquets to Washington Branches 


Pertaining to some departments at 
Washington we have heard persistent 
reports of excellent jobs performed. 
One by the Tin-Lead Branch, \ PB. 
especially pleases us since the head, 
Erwin Vogelsang, is an old friend of 
ours in the downtown New York 
metal dealer fraternity. Another is 
the Pig Iron Branch, WPB, which: has 
conducted affairs as veteran business 
men would. | 

Army Ordnance has also generated 
sound waves that have struck our ears 
pleasantly. Duncan W. Fraser, presi- 
dent of the American Locomotive Co., 
stated recently: ‘The army men whom 
we have contacted know their business 
from ‘A to Z.’ They are quick, 
hard-driving and efhcient. Our men 
up and down the line respect them. 
They help us to get things done.” 


“Cold” Augments “Heat’’-Treating 


The present metallurgical era has 
also developed what might be called 
“cold-treating” in contrast to heat 
treating. An aluminum rivet is kept 
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at 20 deg. below F., thus contracting 
it so that it fits well in a close-tol- 
erance hole. A sub-zero cabinet has 
been devised whereby turning a dial, 
as on a safe, will deliver a box of 
rivets of desired size. 

Refrigeration keeps aluminum sheets 
from age hardening. Bearings are 
fitted on shafts through contrasts of 
temperature. Welding electrodes are 
refrigerated to make more uniform 
beads. Cutting oils are being cooled 
by refrigeration. 

A huge cold storage plant in Chi- 
cago, four city blocks, is serving as a 
laboratory for airplane engines. It 
maintains temperatures of 16 deg. be- 
low and 18 and 35 deg. above zero. 


Impressions of the Metal Show 


Here is a thumb-nail sketch of our 
impressions of the National Metal 
Congress at Cleveland in mid- 
October, though we are not centi- 
pede, telescope, X-ray, or sound de- 
tector, hence, we can’t contact every- 
thing. Attendance at the exposition 
for the week was 46,538, official fig- 
ures, largest in history. Total regis- 
tration for the four participating so- 
cieties was a new high of 25,285. As 
many as 1800 attended a single ses- 
$10n. 

Absent were the booths of the 
large steel companies, the glamour 
boys of other years. Newcomers who 
arc now in the money partly made up 
the deficit. There were fewer booths 
with machines that run, gas that roars 
and hammers that pound. 

Interest in technical sessions was 
particularly keen because of rapid 
metallurgical progress in a year. Ses- 
sions on N.E. steels were particularly 
standing-room-only and, for its lim- 
ited scope, powder metallurgy had 
‘em standing in the aisles. Salvage, 
the topic of the day, was, strangely 
enough, attended lukewarmly. 

Outside the convention halls war 
conditions were evident on every side. 
One waited in line for hotel meals. 
Getting a night reservation home took 
chicanery. One of us got a berth 
with a doctor's prescription; another, 
a part time WPB man, showed his 
government badge, by heck! 








War Quality Versus Quantity | 


| A new era in our war produc- 
| tion effort was ushered in by 
President Roosevelt's announce- 
ment that our original production | 
goal of armament would be cur- | 
tailed in favor of quality rather 
than quantity. 

The Battle of Britain “when 
never before were so many de- 
pendent on so few” when | 
fewer, but superior, British fight- 
ing craft staved off the mass pro 
duction German planes first 
demonstrated that quality is tops 
over quantity. 

Again our formidable flying 
| fortresses have brought home the | 
same lesson, War quality toda) 
means concentrated fwe power 
and ability to ‘take it.” 

We wonder, now, if the next 
application is to be on fighting 
_ manpower. Will the original 
| idea of 10,000,000 armed men 
be shrunk as to numbers, but ex- 
| panded as to calibre of man? Is 
| the drafting of teen-age boys 
and tendency to put the older 
men in munitions plants another 
application of quality? 

After all, mere thousands of 
Germans succeeded in defeating 
millions of French in the spring 
of 1940. 














On the way home (all by daylight) 
we saw hundreds of tank cars bring- 
ing oil to a shivering East. New 
York Central rails were badly worn, 
and in the diner we spilt half our 
Manhattan through slopping. 


Ordnance Achieves 
Huge Materials Economies 


The Army Ordnance Department by 
1943 will be saving huge quantities 
of critical materials. The 1943 sav- 
ings of aluminum alone, according to 
unofficial estimates, will reach 500,- 
000,000 Ibs., or nearly the total of 
the metal used in the United States 
during 1939. 





Detailed estimates: From aluminum 
to pressed steel bomb fins, rack clips 
and other bomb equipment, more than 
50,000,000 Ibs. of the light metal 
already saved this year, and more than 
150,000,000 Ibs. will be saved during 
1943. From aluminum to plastic shell 
fuses, more than 7,000,000 Ibs. al- 
ready saved this year, and something 
like 35,000,000 Ibs. to be saved in 
1943. 

Substitutions of other metals and 
materials for aluminum in 93 major 
ordnance items, involving redesign 
and respecification of 416 parts, have 
saved an estimated 50,000,000 Ibs. in 
1943. Other items, now under test, 
will bring the 1943 total saving near 
the one-half-billion-pound mark. 

Substitution of pressed steel for 
brass cartridge cases, an epic achieve- 
ment, will save upwards of 50,000 
tons of copper and 18,000 tons of 
zinc this year, and an estimated 300,- 
000 tons of copper and 115,000 tons 
of zinc in 1943. This 1943 saving 
represents nearly one-half of the to- 
tal use of copper in the United States 
in 1939. 


“Four Horsemen” of Procurement 


To achieve its objective, the new 
“high command” of the War Produc- 
tion Board must undo much that has 
been done by WPB and its predeces- 
sors to date. Under the chairmanship 
of Charles E. Wilson, president of 
General Electric Co., four top pro 
curement officials will meet twice a 
week. Mr. Wilson “will be top pro- 
duction authority in the war program, 
and will have the responsibility of 
seeing to it that programs and sched- 
ules for all phases of our war effort 
are met.” 

Lack of production engineering in 
high places has resulted in plethora of 
student orders about minutiae, and 
trifles have been magnified into moun- 
tains of paper work. Here is the 
down-to-earth quartet: 

Lt.-Gen. Brehon B. Somervell, com- 
manding general, Service of Supply, 
and boss of the Ordnance Department, 
Quartermaster Corps., Corps of En- 
gineers, and Signal Corps —— the 
Army's most important procurement 
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offices ; 

Maj.-Gen. Oliver P. Echols, com- 
manding general, Materiél Command, 
Army Air Forces, the largest procure- 
ment office in the Army; 

Vice-Admiral Samuel M. Robinson, 
director, of materiél and procurement, 
U. S. Navy, who heads up all Navy 
procurement; and 

Rear-Admiral Howard L. Vickery, 
vice-chairman, U. S. Maritime Com- 
mission. 

Controlling the war production pro- 
gram is essentially a production job, 
and no one without a background of 
production engineering can be expect- 
ed to solve the ramified problems. 
This the Army and Navy know, as 
evidenced by the shift of many ex- 
perienced production engineers from 
WPB, where they had little or no au- 
thority, to Army Ordnance, the Na- 
val Bureau of Aeronautics, and other 
Army and Navy departments. 


The log jams of paper work and 
countermanded rulings, the priorities 
and allocations systems, and confusion 
built up by WPB and its predecessor 
organizations must be torn down be- 
fore the way can be cleared for mass 
production armament. 


* 


Red Tape and White Paper 


Controversy surrounding the pro- 
posed Steel Budget Plan to succeed 
Production Requirements Plan hinges 
around whether the paper work shall 
be done before or after the materials 
are shipped to the factory. Bernard 
M. Baruch, production boss of World 
War I, is said to favor making out 
all the blanks and forms prior to ship- 
ment, 


However, many an automotive and 
other mass-production executive, fed 
up with red tape and white paper, want 
materials for guns, tanks and am- 
munitions shipped as soon as possible 
after the contract is signed, doing the 
paper work simultaneously with the 
shipments, or even after. 


Formula-hunters are busy seeking 
to “align, justify, or correlate’ these 
two points of view, a WPB spokes- 
man told METALS AND ALLOYs. 
“WPB can’t let itself be licked on this 








point, because it would prove to crit- 
ics that our program won't work,” 
another WPB official, who must re- 
main anonymous, said. 

What a number of top WPB men 
overlook is that the whole disagree- 
ment results in widespread dissatisfac- 
tion in the way WPB has handled its 
materials program. 


Ordnance Organization Is “Smart” 


We have been taken behind the 
scenes of the Army Ordnance De- 
partment to see what makes production 
tick. Major-General Levin H. Camp- 
bell, Jr., chief, devised what is de- 
scribed as “one of the smartest and 
most revolutionary plans ever attempt- 
ed.” 

Industry has been segregated ac- 
cording to the ordnance items being 
made. Administrators are called the 
“Industry Integration Committees,” 
with a committee for each ordnance 
item. Each manufacturer of an item 
has a representative on the coinmittee. 

Integration and co-ordination are 
accomplished by collecting, correlating 
and analyzing information of two 
classes: First, technical information 
vital to efficiency in manufacturing 
methods; second, production statistics, 
riecessary for high production and ma- 
terials economy. 


Information includes itemization of 
production facilities, actual and pro- 
jected rates of output and inventories 
of finished parts, material in stock and 
material on order, and schedules of 
delivery dates of each contractor. 
Hence, many plants can function as 
one company. Smaller firms and late 
comers are supplied with latest tech- 
nical and engineering data. 


The Ordnance Department obtains 
an over-all perspective as to produc- 
tion capacity of the plants as a whole. 
Thus, materials and production. can 
be juggled around among members 
with minimum of lost motion, with 
the future planned intelligently. 


There is widespread interchange of 
material parts, tools, machines and 
technical knowledge among the mem- 
ber companies. Interchange of prop- 
erty is by sale or barter. , 








Mechanical time fuzes were the 
first to be integrated under this plan, 
Maximum production was attained a 
year ahead of schedule and without 
building two additional factories, 
originally planned. 

The whole system works out like a 
well-organized large family—the older 
children help take care of the young. 
sters, relieving the parents (here, the 
Ordnance Department). 


Greater Ship Speed Plus Tonnage 


Rear-Admiral Howard L. Vickery, 
vice chairman U. S. Maritime Com- 
mission, spark plug of our shipbuild- 
ing program, recently addressed the 
University Club in our home town. 
The admiral is a solid chunk of a 
man, with lots of hair on his wrists. 
He impressed us as somewhat slow 
but sure — yet not so slow in getting 
around — he hops from shipyard to 
shipyard in his own airplane. 

He seemed well satisfied with our 
shipbuilding program. Gave us a new 
idea — not only are we building 
phenomenal tonnages but the Liberty 
boats are much faster — 16 knots 
rated, we recall — which means they 
can outmaneuver the 9-knot boats and 
make it all the harder for submarines. 
So it is speed, plus tonnage, that wilh 
win. 


Controlled Materials Plan 


The new Controlled Materials Plan 
will supplant Production Require- 
ments Plan on July ist, but will start 
working alongside PRP in _ second 
quarter. It is expected to correct those 
faults of PRP and other plans where- 
by many plants got into production 
too early and produced too much, thus 
holding in state of suppression criti- 
cal materials in form of parts, waiting 
months for final assembly. 


Under CMP all war contracts will 
be negotiated as to quantity and 
dates of delivery with respect to raw 
materials available. Previously such 
contracts were negotiated without te- 
gard to availability of raw materials. 


Hereafter, the garment will be cut 
to fit the cloth. Previously, it was vice 
versa. 
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The Unfinished Symphony 


In Volume II of “The Alloys of Iron and 
Chromium,’ published in 1940, the list of 
‘volumes in preparation” included Volume II 
of Iron-Nickel, Iron-Vanadium, and Iron-Man- 
ganese. Earlier volumes in the series also 
listed one on “Cast Iron” as contemplated. 
There was also talk of a volume to deal with 
phosphorus, sulphur, and the gaseous elements, 
a sort of catch-all volume, in which boron, 
tellurium, selenium, etc., would also be ex- 
pected to find a place. 

Although their preparation has been slowed 
down, it is understood that the second volume 
of iron-nickel, and the one on iron-vanadium 
are so far along that, although delayed, they 
will appear. That on iron-manganese appears 
to be in a very embryonic state, while those on 
‘Cast Iron” and on “Miscellaneous Alloying 
Elements’ seem to be titles only. Equally in 
order will ultimately be a volume on “Low 
Alloy and N. E. Steels.” 

The staff formerly engaged on the editorial 
work has dispersed to take up work more imme- 
diately connected with war effort in one way or 
another, a move with which we have no quar- 
rel. As opportunity permits, the International 
Nickel Co. and the Vanadium Corp. of Amer- 
ica, whose cooperation was enlisted for the 
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pending Iron-Nickel II and Iron-Vanadium, 
will presumably carry on to the completion of 
those volumes whether the old Alloys of Iron 
Committee or a reorganized one continues to 
function or not. 

The original hope was that the royalties on 
the earlier volumes would amount to a revolv- 
ing fund that would serve to perpetuate the 
Committee organization and its editorial staff 
and permit revision of the volumes, one by one, 
as they became out-of-date, but the preparation 
of the books proved so expensive that this hope 
was not realized, so that further financing 
would be required. Funds that might other- 
wise be allocated to such a purpose are prob- 
ably earmarked for taxes, and even if steel 
executives could find the funds, they can’t find 
the time to consider requests for funds. So it’s 
not very clear where the Committee goes from 
here, or whether it can go at all. 

A compilation of all pertinent facts up to 
this date of publication, in which one can be 
reasonably sure that a competent appraisal has 
been exercised as to what is pertinent, is of real 
value. It would be nice if the date could be 
moved up from time to time by revision, but we 
may be thankful for the clearing of the ground 
up to some certain date. 
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RYERSON 


Founded in 1842 
Completes 
One Hundred Years 

Steel-Service 











November 1, Joseph T. Ryerson & Son, Inc. will mark its 
one hundredth anniversary, the completion of its first cen- 
tury of steel-service. 

In 1842, men came to the little Ryerson store for iron to 
make horseshoes, axles and rims for wagon wheels. Today, 
| there are ten great plants in as many key industrial centers, 

In peace—Ryerson stocks supplement the tonnage re- 
quired for production schedules, and meet all rush require- 
ments for factory maintenance and repair. 

In war— These stocks made possible quick change over to 
war production, and are now breaking bottlenecks—supply- 
ing emergency steel of every kind—to the factories that are 
speeding up the flow of war equipment to our men in the field. 
For one hundred years—through peace and war—fires | 
and floods—the nation has turned to Ryerson stocks for the 
quick shipment of steel for every purpose. 

Based on this long successful record, we expect to serve 
with even greater speed and accuracy in the years to come. 
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JOSEPH T. RYERSON & SON, Inc., Chicago, Milwaukee, St. Louis, 
Cincinnati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City 
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The omission, so far, of the volume on Iron- 
Manganese is the most serious, for manganese 
is our alloying mainstay. All the missing vol- 
umes should ultimately be added. 


In spite of 





our pre-occupation with problems of more im- 
mediate bearing on the war, we should not for- 
get this job. 

It ought not to be left unfinished,—H.W.G. 


Comment by Frank T. Sisco 


I appreciate the privilege of commenting on 
this issue’s editorial by Dr. Gillett on Alloys 
of Iron Research, entitled ‘““The Unfinished 
Symphony.” When Alloys of Iron Research 
was organized in January 1930, the funds sub- 
scribed by The Engineering Foundation, Bat- 
telle Memorial Institute, the National Bureau 
of Standards, several technical societies, and 
industry were ample to review the literature, 
correlate the data, prepare and edit manuscripts, 
and publish in five years a series of some 10 
to 12 monographs covering the metal iron, car- 
bon steel, ordinary cast iron, alloy steels, al- 
loy cast irons, and special iron alloys. 

The depression, which began late in 1931, 
resulted in a reduction of industry contributions 
of about 40 per cent, making it necessary to 
reduce the staff and, in 1935, to refinance the 
project. Meanwhile the world’s metallurgical 
literature grew by leaps and bounds increasing 
by 50 to 100 per cent the amount of work 
necessary to complete the unfinished mono- 
graphs. 

For example, it was estimated early in 1930 
that chromium as an alloying element in steel 
and cast iron could be covered in a book of 
450 pages; by the time the manuscript for “The 
Alloys of Iron and Chromium’’ was finished, 
however, enough important data had accumulat- 
ed to make two volumes, totalling 1095 pages, 
necessary. Similar conditions prevail for the 
monographs on nickel, manganese, and vanadi- 
um. Slowing down the work and extend- 
ing the time has, of course, had the advantage 
that the monographs published since 1937 are 
much more valuable than they would have 
been had they been completed’ in 1933 or 1934. 

At the last meeting of the Iron Alloys Com- 
mittee in February 1941, refinancing was 
brought up, and the discussion included the 
comments by editors and prominent metal- 
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lurgists from all over the world—to the effect 
that Alloys of Iron Research be made a con- 
tinuing project to bring published monographs 
up to date at 10-year intervals and to prepare 
monographs on alloys of iron and phosphorus, 
sulphur, aluminum, and other elements not 
included in the present series. As it was shown 
at that meeting that industry would not be 
sympathetic to continuous support, the commit- 
tee voted to discontinue the work when funds 
on hand or pledged were exhausted. 


These funds, plus a subsequent small appro- 
priation by The Engineering Foundation, are 
sufficient to keep Alloys of Iron Research going 
on a very reduced scale until late in 1943. 
The present program involves the publication 
of Vol. II of “The Alloys of Iron and Nickel— 
Steels and Cast Irons” (being finished by what 
remains of the Alloys of Iron staff) and of ‘’The 
Alloys of Iron and Vanadium” (being written 
by The Vanadium Corp. of America). Consid- 
erable work has already been done on “The 
Alloys of Iron and Manganese”’; the chapters 
on the constitution of the alloys have been writ- 
ten by F. M. Walters, Jr., and a large amount 
of data has been accumulated for the chapters 
on properties. A concentrated effort will be 
made to complete this monograph, but this may 
be impossible. 


The annual cost of continuing Alloys of Iron 
Research indefinitely would be relatively small 
and, if spread equitably among some 50 large 
producers and users of alloy steels and cast 
irons, would be of small moment compared 
with the benefits and savings accruing to in- 
dustry at large and especially to research work- 
ers, engineers, and others who must know the 
state of the art in their respective fields. 

—FRANK T. Sisco 


(Editorials continued on page 902) 
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One of the reasons modern cast iron is an engt- 
neering material with properties 100 per cent better, 
in some cases, than those generally available in the 
cast iron of 10 or 15 years ago is the use of advanced 
refining techniques as part of a closer overall metal- 
lurgical engineering control. Refining and desulphur- 
izing of cast iron with soda ash or caustic soda (or 
mixtures thereof) is being increasingly applied. In 
this article the practical use of these reagents as 
ladle or cupola additions, and some results obtained 


ave described. The Editors. 


on a commercial scale shortly after the first World 
War. Originally desulphurizing was looked up- 
on simply as a means of using nigh percentages of 
scrap in the cupola charge and to offset oxidation and 
high sulphur pick-up in the cupola coming with 
the use of the generally inferior foundry coke sup- 
plied to foundries following the first World War. 
Today, however, the refining that comes with the 
proper use of soda ash in foundry operations, whether 
in the cupola or mixer ladle, is considered of far more 
value than simply removal of sulphur. 
This use of the alkalies for refining and desulphur- 
zing cupola iron in foundries has developed along 
three separate and distinct lines, namely: 


[J ox conmer IN IRON FOUNDRIES was started 


1. Desulphurizing and refining in mixer ladles as a 
means of improving the physical properties of 
the metal. 

2. Refining and desulphurizing in the cupola with 
improvements in melting operations. 

3. Desulphurizing in duplexing processing where the 
prime object is the removal of sulphur. 


Jesulphurizing and Refining in Mixer Ladies 


In refining iron from the cupola for pouring 
astings, removal of sulphur is usually secondary to 
the over-all effect of the refining upon the pouring 
quality of the metal-and physical properties of the 
finished casting. For best results, the treatment in 
mixer refining ladles is generally limited to from 
2 to 15 lbs. of soda ash per ton, and the metal held 
in the ladle in contact with the soda slag from 3. to 
20 mins., with sulphur reduction of from 10 to 50 
per cent, varying with the mixture and class of cast- 
ing produced. 

There is always some loss of temperature with de- 
sulphurizing; however, with proper mixer ladle 
equipment adapted to fit in with the particular oper- 
ations and when limiting sulphur reductions to some 
30 per cent, the effect of the drop in temperature 
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upon fluidity of the iron is usually more than offset 
by the action of the refining in increasing fluidity. 

With higher percentage reductions the chilling 

effect of the added reagent and drop in temperature 

due to longer holding time usually causes a net loss 

in fluidity. 

For this reason the refining of metal for pouring 
light castings such as stove plate, automobile and 
light machinery castings is generally limited to reduc- 
tion of some 20 to 30 per cent of the sulphur con- 
tents of the iron at the cupola spout. This extent 
of refining will generally produce the maximum flu- 
idity in the molten iron and maximum improvements 
in strength and machining qualities of light ma 
chinery castings. On metal for pouring heavy cast 
ings where the iron can be poured at lower tempera- 
tures, sulphur reduction of 40 to 50 per cent or 
more is entirely practical. 

Cupola iron is always charged with gaseous com- 
pounds and silicious or non-metallic impurities, more 
or less varying with the character of the charge, melt- 
ing practice, and refinement of the metal in the 
hearth of the cupola. The alkalies are chemically 
more reactive with these entrained silicates than with 
combined sulphur in cast iron—forming liquid soda 
silicate slags which rise out of the iron. 

Gaseous sulphur is driven off in part by the boil- 
ing action set up in the iron or is washed out along 
with undissolved manganese sulphide by the soda 
slags. This refining action, which is very rapid, may 
require less than 1 lb. of soda ash treatment per ton 
on high steel mixtures to clear the iron of these 
loosely held gases or suspended inclusions, and up- 
wards of several pounds per ton on mixtures carry- 
ing high percentages of burnt cast scrap. Any free 
alkalies remaining after satisfying these entrained im- 
purities react with iron sulphide (FeS) and iron- 
silicon reducing both sulphur and silicon. This re- 
action goes on at a comparatively slower rate and, 
when carried too far, acts to reduce fluidity of the 
iron; thus illustrating the necessity of adapting the 
treatment—both as to quantity of reagent per ton and 
time allowed for completion of the refining—to fit 
the class of castings produced. 

The maximum benefit of the refining as expressed 
by the effect upon castability of the metal will gen- 
erally coincide with the removal of occluded gases 
expelled by the boiling action set up by the treatment 
and the removal of entrained oxide silicates and 
other non-metallic impurities which are washed out 
of the iron and carried off in the soda slag. This 
together with the better mixture resulting with the 
mixer ladle and the effect of the refining in flattening 
out variations make for more uniform temperature 
and analyses—and the refining tends to break up the 
phosphide areas, reduce the size of graphite particles, 
and result in a more uniform dense structure iron. 
(See photomicrographs ) 

















U-Shaped Mixer Refining Ladle 


Development a few years ago of the U-shaped mix- 
er refining ladle with cover and insulation has served 
to extend refining in the gray iron industry to an 
increasing number of foundries during recent years. 
This type of ladle is not adapted to maximum per 
cent desulphurization but is particularly efficient as 
a mixer refining ladle; and by providing a continu- 
ous supply of refined metal is well suited to produc- 
tion foundries. 

These ladles require minimum cupola headroom for 
installation, minimum yolume and depth of iron for 
complete refining and, by holding temperature loss 
in the mixer ladle to a minimum, make the refining 
equally practical for heavy or light castings and for 
foundries melting as low as two or three tons per 
hour. 

The iron from the cupola and the refining agent 
enter the ladle at one end, and the refined iron is 
drawn off from the bottom of the ladle through a 
teapot spout at the far end. This restricts agitation 
of the bath due both to the stirring action of the 
stream and the violent boiling action set up by the 
reagent to one end of the ladle. Entrained impuri- 
ties are converted into liquid soda slags which rise 
out of the bath as the iron travels across the ladle; 
thus providing a continuous supply of quiet desul- 
phurized and refined iron at the teapot spout. (See 
illustration. ) 


Refining and Desulphurizing in the Cupola 


There has been a gradual increase in the use of 
fused soda ash in the cupola during the past few 
years. This use has been held back by fear of the 
cutting action of soda slags on the cupola lining. 
It has now been proven, however, that with the 
proper application in the cupola particularly when 
melting high steel mixtures which are notably hard 
on the lining, soda ash serves actually to save the 
lining as well as to save oxidation of the metal and 
smooth out cupola operations. Added in the cupola 


Photomicrographs of all 
scrap mixture cast iron at 
1,000 X; etched with 2 
per cent nital, before and 
after refining with soda 
ash, Untreated, left; treat- 
ed, right. These illustrate 
the action of the refining 
—in washing out mangan- 
ese sulphide and complex 
silicate inclusions, in break- 
ing up phosphide areas, 
and in reducing the size 
of graphite particles. 
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along with the limestone, soda ash serves the dual 
purpose of improving melting conditions by making 
a more fluid slag, by accelerating the combustion re- 
actions, and prevents some sulphur pick-up by the 
iron. 

In average cupola practice 4 lbs. of soda ash per 
ton of metal added along with the limestone charge 
will lower the sulphur in the iron at the spout by 
about 15 per cent or from 0.11 to 0.095 per cent 
S. With high steel mixtures which tend to pick up 
more sulphur during melting, the effect is normally 
more pronounced; while with straight cast scrap and 
pig iron charges, the effect upon sulphur pick-up is 
somewhat less. The soda ash increases the fluidity 
of the slag and accelerates the combustion reactions, 
thereby reducing oxidation of the metal charge which, 
as we know, is usually more pronounced with high 
steel mixtures. 

More recently we have learned better how to use 
soda ash in the cupola; now the most generally 
adopted practice is to use double the regular amount 
of limestone on the bed coke, adding 1 lb. of fused 
soda ash with each 10 lbs of stone, both on the 
bed and first 2 or 3 regular coke charges. The soda 
ash is reduced to 1 lb. with each 20 to 40 Ibs. of 
limestone on the following charges or as required 
to maintain a good fluid slag throughout the heat. 
This practice provides a good volume of fluid first 
slag for flushing off the bed coke—it prevents ex- 
cessive sulphur pick-up by the first iron and makes 
for a good start everyday. 


Desu!phurizing in Duplexing Processes 


With batch or individual ladle treatment in duplex- 
ing processes, such as cupola-converter or cupola- 
electric steel operations, where the prime object of 
desulphurizing is maximum sulphur reduction, and 
provided with good cupola melting practice, the 
sulphur in the iron from the cupola can be reduced 
by 60 to 70 per cent with soda ash, and upwards of 
85 per cent with caustic soda without lowering the 
temperature of the iron below the blowing range. 
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The most important factors in efficient desulphur- 
izing, excepting temperature of the metal are: Clean 
metal free of cupola slag or any silicious impurities, 
and rapid and intimate contact between the metal 
and soda slag. In order to insure clean iron, use 
plenty of limestone, and a slag liquefier in the cupola 
if necessary to produce a good fluid slag which will 
rise out of the iron in the hearth of the cupola, and 
always stop off the tap before any slag shows on 
the stream of iron in the spout. The soda slag is 
neutralized by any cupola slag or silicious materials 
present, which both dilute the slag and dissipate its 
desulphurizing value. Therefore, the ladle should 
always be free of loose dirt or slag before adding 
the reagent and every precaution should be taken to 
prevent any cupola slag coming out with the metal. 

The stream of iron flowing into the desulphurizing 
ladle promotes slag metal contact due both to the 
physical effect of the stream in stirring the metal and 
to its action in whipping portions of the freshly 
melted or undecomposed alkali down into the metal 
bath. This not only increases the extent of slag 
metal surface contact, but makes for more effective 
contact because of the pressure of the overlying metal. 
Moreover, decomposition of the reagent under the 
metal surface with the consequent evolution of gases, 
causes a violent boiling action which acts to fur- 
ther increase surface contact. 

To insure both clean iron and maximum contact 
between the soda slag and metal, the cupola tap hole 
should be smaller than average so as to extend the 
tapping time over a longer period, thus prolonging 
the stirring action by the stream of iron; and a 
small head of iron should always be held back in 
the cupola at the end of the tap to prevent any cupola 
slag coming out with the last iron. 


Adding the Compound 


When desulphurizing in 1 to 3-ton capacity ladles 
with 2 cupola taps required to fill the ladle, and 
when using fused soda ash such as Purite in 2-lb. 
pigs, about two-thirds of the reagent should be added 
in the bottom of the ladle before the first tap and 
the balance just after stopping-off the cupola. The 
first charge gradually melts providing a good vol- 
ume of a constantly active slag which is continuously 
whipped into the bath during the first tap. In the 
second addition the pigs penetrate the slag and melt 
in contact with the metal, gradually releasing fresh 
or undecomposed alkali which causes continued boil- 
ing action and makes for maximum slag metal sur- 
face contact throughout the tap. If the ladle is 
filled in one continuous tap add one-half of the 
reagent in the ladle at the start and feed in the 
balance during the middle third of the tap. 

The time required for completion of the reaction, 
which is indicated in part by quieting down of the 
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Typical scene in a foundry—filling a sand mold 


from a ladle of hot metal. 


slag, will usually vary from 5 to 10 mins. after the 
last tap in 1 to 3-ton ladles to upwards of 15 to 
20 mins. in larger capacity ladles where maximum 
desulphurization is required as in converte: steel prac- 
tice. The operation should be timed as found by 
experience to give the best results and the practice 
thus established should be followed from day to day. 
Although traces of slag going into the converter are 
not harmful to the quality of the steel, any slag at- 
cacks the lining just that much and an excess will 
cause a foamy blow or bad heat, besides returning 
some sulphur into the iron. In cupola-electric fur- 
nace duplexing any soda slag going into the furnace 
will cause excessive electrode consumption. This is 
due to the action of the sodium flame in accelerating 
the combustion reactions. 

The soda slag is very fluid but can be thickened 
with additions of slacked lime or limestone dust or 
frozen by pouring water on the surface to facilitate 
skimming. Sand or any silicious material should 
never be used for thickening the slag as these cause 
a reversal of the reaction. A wooden hoe-like skim- 
mer coated with mud by dipping in a bucket of 
grout is preferred over the usual iron skimmer. 


Ladle Linings 


Soda slags are particularly reactive to ordinary 
clays or plastic cements used in laying up ladle brick, 
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and tend to eat out the joints, loosening up the brick. 
Most of the reports on excessive ladle lining costs 
with desulphurizing can be traced to the use of im- 
proper brick and to laying up the ladle lining with 
thick mud joints. First of all it is essential to pro- 
vide a double thickness lining in desulphurizing 
ladles of one or more tons capacity; and for best 
results, the brick should be dense, hard burned, true 
to form and of a type that expands upon being 
heated up by the first iron. They should be laid up 
with tight joints either dry or with a milk thin grout 
of high-grade fire clay. Such a lining by expand- 
ing on being heated up seals the joints, making an 
almost monolithic lining that resists the action of 
alkali slags most efficiently. 


Desulphurizing Reagents 


The alkalies available for use in commercial de- 
sulphurizing practice include, in the order of their 
activity : 

Caustic soda—(NaOH) 


l. 
2. Soda ash—Caustic soda mixtures 
3. Soda ash (NaszCO;) 


The active agent in each is sodium oxide (Na,O) 

of which soda ash contains 58 per cent and caustic 
soda 76 per cent—thus caustic soda with 76 per cent 
Na,O is proportionately more active than soda ash 
with 58 per cent Na,O. Under favorable conditions 
upwards of 85 per cent of the sulphur present in 
cupola iron, within the range of from 0.06 to 0.13 
per cent S, can be removed with caustic soda in one 
treatment without external heat. The maximum re- 
duction obtainable when treating similar irons with 
soda ash is about 75 per cent. 

Caustic soda, which we know as common house- 
hold lye, will absorb moisture from the air and must 
be shipped in air-tight containers. As the name 
implies, it is highly caustic and must be handled with 
gloves. Caustic soda, because of its high concen- 
tration, lower melting point and greater activity as 
compared to soda ash, makes for more violent boil- 
ing action or more rapid contact between the metal 
and slag, which together account for the higher per 
cent sulphur reduction obtainable with this reagent. 

Boiling of caustic slags may be prolonged in some 
cases by additions of soda ash and other carbonates 
with the caustic. With fused soda ash used with 
caustic or alone, boiling action is prolonged by gradu- 
al melting of the 2-lb. briquets in contact with the 
metal which continually provides a fresh supply of 
free alkali that is whipped under the bath; thus 
aftecting some increased efficiency. 
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Soda ash is available as (1) 58 per cent light ash, 
a fine precipitated product which is too dusty for 
use in desulphurizing; (2) 58 per cent dense ash, 
also too light and dusty for practical desulphurizing 
operations; (3) granular soda ash, carrying 10 to 30 
per cent dusty grade; (4) crystalline granular ash, 
containing 56 per cent Na,O, which is practically 
free from dustiness; (5) soda ash briquets, containing 
52 per cent Na,O and also dustless, but carrying some 
fines; and (6) fused soda ash, containing plus 58 
per cent Na,O with traces of caustic. (Crystalline 
granular ash is sold under the trade name “‘Granu- 
lar Purite,”’ and fused soda ash as ‘‘Purite.”’) Fused 
soda ash is available in 2-oz. tablets, 1/4,-lb. cakes and 
2-lb. pigs. It is not only dustless, but produces less 
fumes and is generally more efficient than other forms 
of soda ash. 


The Desulphurizing Reaction 


Causes for the erratic or unsatisfactory results with 
desulphurizing sometimes reported by both blast fur- 
tiace and foundry operations have usually been due 
to their failure to take into account the chemistry of 
the reactions and physical phenomena involved in de- 
sulphurizing with the alkalies. For instance, at 
cupolas or blast furnaces variations in the quantity 
of slag coming out with the metal, and at blast furn- 
aces differences in the amount of entrained silicates, 
and/or kish in the different casts, will among other 
things materially affect results. Furthermore, the al- 
kalies instantly unite with any free slags, dirt in the 
ladle, or silicates in the iron in preference to re- 
actions with sulphur. These both dilute the reagent 
and reduce the slag-metal surface contact; thereby re- 
tarding the desulphurizing reactions. 

To repeat, the most important factors in efficient 
desulphurizing practice are clean metal free of cupola 
slag or any silicious impurities, and rapid and in- 
timate contact between the metal and soda slag. The 
stream of iron flowing into the desulphurizing ladle 
by stirring the metal and by whipping portions of 
the freshly melted or undecomposed alkali down into 
the metal bath cause a violent stirring action which 
promotes contact between the slag metal surface. 

For maximum desulphurization as in converter 
steel practice, it is desirable to allow plenty of head 
room under the cupola spout to provide a good fall 
so that the stream will churn the iron in the ladle. 
For refining in U-shaped ladles where the object is 
primarily washing the metal of entrained impurities, 
a soft stream or low fall will do as well and save 
the ladle lining. 
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Alloy Steels for 


High Temperature Service—tt 


—Their Properties Compared 


This is the second and concluding instalment of a 
survey of reliable published data on the comparative 
high-temperature service properties of several steels 
most widely used at high temperatures. The first in- 
stalment appeared in our September issue. 





Fig. 5 shows the thermal conductivity of the several 
steels at temperatures between room temperature and 
1500 deg. F. The thermal conductivity of carbon 
steel is lessened by the presence of alloying elements. 
Carbon steel, with relatively high conductivity at 
room temperature, decreases in conductivity with in- 
crease of temperature. The alloy steels, with lower 
thermal conductivity at room temperature, show an 
increase of conductivity with increase of tempera- 
ture. In all cases, with increasing temperature, the 
thermal conductivities tend to come closer together 
until at about 1500 deg. F. all values lie within a 
range of 174 to 232 Btu/sq. ft./in./hr./deg. F. The 
change in conductivity is essentially linear up to 
about 1500 deg. F., above which there is little sig- 


nificant change of conductivity with change of tem- 
perature. 


Susceptibility to Oxidation in Air 


Fig. 6 shows the influence of temperature on the 
susceptibility to oxidation (scaling) of these steels 
in contact with air at temperatures between 1000 and 
1700 deg. F. The values plotted represent grams loss 
in weight per square inch of surface area due to 
scaling of the specimens held 168 hrs. at temperature 
in a current of air. The steels are grouped in order 
of decreasing susceptibility to oxidation. Below 1000 


deg. F., the susceptibility of carbon steel to oxidation 
is very slight, but above this temperature it increases 
rapidly with increase of temperature. The addition 
of molybdenum does not materially affect the sus- 
ceptibility to oxidation, but addition of chromium 
and silicon is quite effective in the ferritic steels. The 
austenitic steels, containing large amounts of chromi- 
um and nickel, have very low susceptibility to oxida- 
tion, 


Hardness of Air-Cooled Steels 


The hardness of specimens which had been air 
cooled from a temperature in the range 1300 to 
2000 deg. F. was measured from center to edge on 
the cross section of the one inch round bar. The 
hardness reported in Fig. 7 is the average of these 
measurements, the maximum difference over the cross 
section of any one steel being seldom more than 
20 points. The initial hardness of these steels, all 
of which contain from 0.10 to 0.20 per cent C, 
between 100 and 160 Brinell, was the result of an- 
nealing or of normalizing and tempering. The data 
for carbon and carbon-molybdenum steels are con- 
tained in the lower band, those for the chromium- 
molybdenum steels in the upper band. The tend- 
ency to air harden increases markedly with increas- 
ing chromium content, and is approximately in the 
order shown in the two lists on Fig. 7. It should be 
noted that addition of titanium or columbium to 
5 Cr-1/, per cent Mo steel does not entirely eliminate 
the tendency to air harden, especially when it is 
cooled from the higher temperatures. 

The air hardening characteristics of these steels 
are important not only because they show the hard. 
ness which may be encountered after routine heat 
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treating operations involving air cooling, but also 
because they indicate that hardening may occur in 
these steels after a welding operation unaccompanied 
by controlled heat treatment. It should be borne in 
mind that the rate of local cooling from a welding 
operation may exceed that of air cooling or even that 
of a liquid quench, and that the rapidity of cooling 
increases with increase of thickness of the section be- 
ing welded. Obviously, if excessive hardness is to 
be avoided after welding any air-hardening steel, 
the heat-affected zone must either be slowly cooled 
from the welding temperature or be re-heated to 
soften the martensite formed by the rapid cooling. 


Influence of Composition 


Fig. 8 was prepared to show the influence of com- 
position, particularly of chromium content, on four 
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In order to show 


of the properties described above. 
these ‘properties simultaneously on a single diagram, 
it was necessary to consider them at individual tem- 


perature levels. For other temperature levels, the 
order of the steels for the several properties would 
not necessarily be the same as in Fig. 8. The steels 
are arranged in order of increasing chromium content, 
except that the ferritic and austenitic steels are 
grouped separately. The creep and tensile strength 
are shown for 1000 deg. F. (The tensile strength is 
represented by the total length of the bar, the creep 
strength by the solid black portion.) Since there is 
negligible oxidation and no air hardening at this 
temperature, the effect of composition on the sus- 
ceptibility to oxidation and on the tendency to air 
harden is shown for the level 1700 deg. F. Some 
of the more striking trends shown by Fig. 8 are 
mentioned below. 

The creep strength of carbon steel at 1000 deg. F. 
is considerably improved by the addition of molyb- 
denum. Moderate additions of chromium to carbon- 
molybdenum steels do not improve their creep 
strength at 1000 deg. F. The austenitic steels con- 
taining large amounts of chromium and nickel are 
highly creep resistant. In general, additions of molyb- 
denum or chromium tend to affect the tensile 
strength in the same way as they affect the creep 
strength, but some exceptions are evident. 

The susceptibility of carbon steel to oxidation in 
air at 1700 deg. F. is markedly decreased by the ad- 
dition of chromium or of silicon. 

In order to eliminate the error introduced by the 
variation in initial hardness of the steels, the increase 
in hardness after air cooling from 1700 deg. F. is 
shown in the last column of Fig. 8. While the in- 
crease in hardness brought about by air cooling from 
1700 deg. F. is small in the case of the carbon- 
molybdenum steels, it is very much greater in pres- 
ence of as little as 114 per cent Cr, and increases 
with increasing chromium content. This increase in 
hardness is offset to some extent by addition of ti- 
tanium or columbium. The 17 and 27 per cent Cr 
ferritic steels, containing from 0.10 to 0.20 per cent 
C, of the type used at elevated temperature, and the 
austenitic steels, do not air harden. 

In general, increase of content of the alloying ele- 
ments commonly used in such steels is not accom- 
panied by improvement in a// of the properties of a 
steel at elevated temperature. 


Some Useful Conclusions 


Successful use of metals under stress at elevated 
temperature involves appreciation of the fact that, in 
many ways, their behavior is fundamentally different 
from that at room temperature. Some of the most 
important differences are as follows: 
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. at elevated temperature, instead of maintaining its 
shape indefinitely under a working stress, metal flows 
continuously under even the smallest applied stress, 
and the rate of flow is a function of the applied stress. 
. The modulus of elasticity of all of the low alloy 
ferritic steels is alike, decreasing from about 30,000,- 
000 at room temperature to about 20,000,000 Ibs. 
per sq. in. at 1000 deg. F.; above this temperature, the 
modulus decreases even more rapidly. The elastic 
range of both the ferritic and the austenitic steels 
decreases with increase of temperature. 
. Metal which is cold worked (strain hardened) to in- 
crease its room temperature strength has lower creep 
strength than metal which is free from cold work. 
. Coarse grain material has higher creep strength than 
fine grain material, other things being equal. 
. Substantial increase of carbon content of the fer- 


ritic steels above 0.20 per cent tends to decrease the 
creep strength. 





tion or other structural change must be borne in mind. 


. At elevated temperature, the terms “ductility” and 


“brittieness” lose their usual connotation, for under 
creep conditions (very slow rate of straining) failure 
is normally intergranular (i.e. the grain boundaries 
are then weaker than the grains themselves). This 
intergranular type of failure does not necessarily in- 
dicate any “embrittlement” of the material nor lack 
of abundant plastic deformation preceding the failure. 
Most failures at elevated temperature are, however, not 
intergranular because the final strain rate is so fast 
that the failure is transgranular; the faster strain rate 
may be a consequence of overheating the metal or of 
increase of stress brought about by corrosion or by 
any other cause. Even though there may have been 
considerable intergranular cracking, the remaining 
sound metal may be no less ductile than it was orig- 
inally, and may still withstand considerable bending 
or other rapid deformation. 
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; 9. At elevated temperature, metals have a higher damp- 
. Loss of metal by scaling becomes important at tem- ing capacity than at room temperature. 
peratures above 1000 deg. F. 10. At elevated temperature, the fatigue strength of steel 
. At elevated temperature the possibility of spheroidiza- is usually greater than the creep strength. 
Temperatures, °C_ 
550 ' 600 650 700 750 800 850 900 
1 1 1 1 1 j i 1 
4.5 
Group Classification 
I 
I 0.10-0.20 % C Steel 
- C = + Mo = 
4.0 sett 
1g Cr - Mo 
1¢ Cr-¢WMo- 7 Si ; 
2 Cr - ¢ Mo 
2¢ Cr - 1 Mo 
3.5 7 2¢ Cr - + Mo - z Si — 
3 Cr - 1 Mo ' 
Il 5 Cr- Mo 
5 Cre Mo -- Ti 
5 Cr- Mo - - Cb 
3.0 = = 
3 Sats Si 
3 Cre Mo - 1¢ Si 
IV S&S Cr - $ Mo - 1¢ Si 
8 Cr- 1 Mo 
2.5 = 17? Cr . 
18 Cr- 8 Mi 
18 Cr- 8 Ni-- Ti 
18 Cr- 8 WNi-- Cb 
25 Cr -20 Ni 
2.0 = yg 
/ 
II / 
1.54 AVWe 
a 
1.0 - ' = 
III Fig. 6. Susceptibility 
to oxidation (scal- 
recat” ing) of various steels 
in contact with air 
+. at temperatures be- 
aid tween 1000 and 
ps | i 
1700 deg. F. 
1000 1100 1200 1300 1400 1500 1600 1700 g 
Temperature, °F 


NOVEMBER, 1942 883 

















































































































































































700 
750 800 850 900 950 1000 1050 1100 
450 1 r 1 rl ra ta 1 
400 « 
Fig. 7. Hardness of various 0.10 A | | 
to 0.20 per cent C steels as oa A 
' : 7 8 Cr- 1 Mo » 
measured after air cooling from / . oe. } Mo - 14 Si 
temperatures between 1300 and / . &-7» 
/ 3 Cr- 1 Mo 
2000 deg. F. 3. Cr - t Mo - 1¢ Si 
300 a / Cr 2 Mo - Ss Si 
2¢ Cr - 1 Mo ie 
2. Cr - } Mo - 14 Si +47 
1 Cr ©@ Mo aad Si Fae 
/ lt Cr - $ Mo Lt 
a 
250 4 / | 4 
— 
¢ ’ 
Ff / 
4 
po of / 
; LY $ Cr-Mo-Cb ,’ 5 Cr-Mo-Ti / 
200 8 —, ow L. 
y 4 v 
yy wa 
150 « SN < XN q 
. -1 
0. 10-0. fy C Steel 
YX \ AAAS 
100 L. 
1300 1400 1500 1600 1700 1800 1900 2000 
Tem tu ~ 


It may be useful to point out briefly the reasons 
for the difference in behavior of metals under stress 
at ordinary temperature and at elevated temperature. 
Some of the recent publications which consider this 
subject more extensively than is possible within the 
scope of this article are listed in the Appendix. 

When a metal is stressed sufficiently to produce 
plastic deformation, two opposing processes, strain 
hardening and relief of strain (softening during the 
time the stress is being applied) always take place. 
When steel is plastically deformed at ordinary tem- 
perature, softening proceeds very slowly and strain 
hardening predominates. As the temperature of the 
process is increased, strain hardening becomes less 
rapid and strain relief becomes more rapid. In some 
temperature range, which itself depends on the rate 
of straining, the two opposing processes balance each 
other; at any higher temperature, some strain hard- 
ening can still take place, but relief of strain pre- 
dominates. 

The temperature at which the two processes bal- 
ance each other (which by some has been referred 
to as the ‘‘equi-cohesive” temperature) is about the 
same as the lowest temperature of recrystallization 
of cold worked material. This transition temperature 
range is a characteristic of the metal, and may be 
relatively low; e.g., for lead, it is below room tem- 
perature; for the ordinary structural metals and al- 
loys, however, it is well above room temperature. 
It should be borne in mind that the transition tem- 
perature is not a single fixed temperature even for 
a given material, but depends on the rate of strain- 
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ing and varies over a considerable range in a manner 
similar to the variation of the recrystallization tem- 
perature. 

In the case of most metals under stress sufficient 
to produce plastic deformation, the fundamental dif- 
ference in behavior at different temperatures is that 
at atmospheric temperature the metal begins to flow, 
but is gradually strengthened by strain hardening and 
so ceases to flow, whereas above its transition tem- 
perature range it flows continuously (creep). In 
either case, of course, the metal fails if the stress is 
increased sufficiently. Fortunately, the rate of creep 
of a metal above its transition temperature is a func- 
tion of the applied stress. A negligible amount of 
creep or change of shape during the life of the part 
may be achieved either by limiting the applied stress 
by correct design or, if a high applied stress is un- 
avoidable, by choice of the most creep resistant ma- 
terial available. 


APPENDIX 


Sources of Data (in 


addition to as yet unpublished information 
available at U. 


S. Steel Corp., Research Laboratory) 
I Creep Strength: 
Compilation of Available High Temperature Creep Characteris- 
tics of Metals and Alloys, A.S.M.E.-A.S.T.M.—1938. 
Technical Bull. No. 6-C, Babcock and Wilcox Tube Co.—1938. 
“Molybdenum in Steel,” Climax Molybdenum Co.—1938. 
Technical Data Bull. No. 26. National Tube Co.—1939. 
“Digest of Steels for High Temperature Service,” Timken 
Roller Bearing Co.—1939. 
The Fabrication of U.S.S. Stainless 
Steel Corp.—1939. 
Allegheny-Ludlum 
Corp.—1939. 


Steels, Carnegie-Illinois 


Biue Sheets, Allegheny-Ludium Steel 
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Enduro Stainless Steels, Republic Steel Corp.—1940. 


U.S.S. Stainless and Heat Resistant Steels for Petroleum In- 
dustry—1940. 


“Alloys of Iron and Chromium, Vol. II,” Kinzel and Franks—— 
1940. 


U.S.S. Stainless and Heat Resistant Steels for Process Indus- 
tries. 

U.S.S. Stainless and Heat Resistant Steel for Plates. 

“Influence of Heat Treatment on Creep of C-Mo and Cr-Mo-Si 
Steel; R. F. Miller, R. F. Campbell, R. H. Aborn and E. C. 
Wright; Trans. A.S.M., Vol. 26, 1938, p. 81. 

“The Creep of 17 Low Alloy Steels at 1000°F’’; R. F. Miller, 
W. G. Benz, and W. E. Unverzagt, Proc. A.S.T.M., Vol. 
40, 1940, pp. 771-787. 

Il Tensile Strength: 


Houdremont and Schafmeister, Arch. Eisenhiittenw.—1934. 


Compilation of Available High Temperature Creep Charac- 
teristics of Metals and Alloys, A.S.M.E.-A.S.T.M.—1938. 
Technical Bull. No. 6-C, 


Babcock and Wilcox Tube Co.—19338. 
“Molybdenum in Steel,’’ 


Climax Molybdenum Co.—1938. 

Technical Bull. No. 26, National Tube Co.—1939 

Digest of Steels for High Temperature Service, Timken Roller 
Bearing Co.—1939. 


Afpsheny-Ludium Blue Sheets, Allegheny-Ludlum Steel Corp.— 
1939. 


Enduro Stainless Steels, Republic Steel Corp.—1940 
III 1941 A.S.M.E. Allowable Working Stress: 
A.$.M.E. Code for Unfired Pressure Vessels, Table U 2, (1941 


Addenda to A.S.M.E. Boiler Construction Code for Unfired 
Pressure Vessels). 





1V Thermal Expansion: 


U. S. Steel Corp., Research Laboratory (unpublished). 
V Thermal Conductivity: 
“Thermal Conductivity of Irons and Steels and Some Other 


Metals in the Temperature Range 0 to 600 Degs. C..” S M 


Shelton and W. H. Swanger, Trans. A.S.S.T., Vol. 21, 1933, 
pp. 1061-1078. 


“The Flow of Heat in Metals,” J. B. Austin, A.S.M., 1942. 
VI Susceptibility to Oxidation in Air: 

Technical Bull. No. 26. National Tube Co.—1939. 
VII Hardness after Air Cooling: 


Technical Bull. No. 26, National Tube Co.—1939. 
General References 


“Alloys of Iron and Carbon,” Vol. II, by Frank T. Sisco, 
Chapter XIII “Effect ot Temperature on Properties,’’ Alloys 
of Iron Monograph, McGraw-Hill Book Co., New York, 1937. 

“Steel and Its Heat Treatment,”’ Vol. II, Engineering and Spe- 
cial Purpose Steel. by D. K. Bullens, 4th ed. Chapter on 
“Steels for High and Low Temperature Service,” John Wiley 
& Sons, New York, 1939. 

Symposium on Effect of Temperature on Properties of Metals, 
A.S.T.M.-A.S.M.E. 1931. 

“The Strength of Metals at Elevated Temperature,” Richard F. 
Miller, A.S.M.E. Mechanical Engineering, Aug. 1939. 


‘The Creep of Metals and Alloys,” J. J. Kanter, A.S.M. Metals 
Handbook, 1939 ed., pp. 505-511. 


‘ 


“The Book of Stainless Steels,” E. E. Thum, ASM 1935, Chap- 
ter on “‘Creep at High Temperature” by A. E. White and 
C. L. Clark, pp. 557-568. 


Fig. 8. Influence of composition on creep and tensile strength at 1000 deg. F., on sus- 
ceptibility to oxidation in air at 1700 deg. F., and on air hardening from 1700 deg. F. 
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Fluorescent Magnetic Inspection 


War and the strict quality requirements of aero- 
nautical specifications have widened the already con- 
siderable use of magnetic particle inspection, under- 
lining the need for speeding-up the _ visual 
examination stage of the test, avoiding misinterpre- 
tations and eliminating troubles due to poor color 
contrast and to inaccessibility of son:e areas. The 
engineers who developed the Magnaflux test have 
now brought forth a new magnetic particle test 
(called ““Magnaglo”) based on the use of fluores- 
cence, and said to solve many of the practical prob- 
lems just mentioned. This article describes the new 
inspection method and indicates its usefulness as 
compared to the standard Magnaflux test. It should 
be of interest not only to production men and in- 
Spectors, but to those many design engineers whose 
material and process selections have to be made with 
one eye on the ultimate necessity of passing a mag- 
netic inspection. 


—The Editors 








on visual examination by the inspector. The use 

of rules, dial gauges, micrometers and other 
measuring devices require the reading of a scale; 
surface finish testing requires the reading of a Pro- 
filometer or similar instrument, or merely visual 
examination; magnetic analysis inspection relies on 
the reading of a voltmeter; X-ray and gamma ray 
radiography depend on the interpretation of lights 
and shadows of the film. In a similar way the 
magnetic particle method as accomplished with Mag- 
naflux dry powders and pastes for the wet method 
requires that the inspector search for those accumu- 
lations of the particles that form the indications of 
important discontinuities 


Poe iat ALL INSPECTION METHODS depend 


Magnetic Particle Inspection 


Of the inspection methods mentioned above, the 
one requiring the most care, from the purely ‘‘visual 
examination” standpoint, is magnetic particle inspec- 
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tion. There are a number of contributing factors 
which may be considered: 


1. The inspector does not know where the indication 
may be. He must carefully scan the entire surface 
of the part as he turns it in his hands. He must 
not pass over any indication either through care- 
lessness, because of fatigue, or because he believes 
that he has previously examined a certain area. 

2. The indication may be extremely small, as small as 
the cross on the “t" in this type face. 

3. The indication may be masked, partly, or wholly, by 
the following: 

a — The color of the background may be of the same 
coior (or color tone) as the color of the paste or 
powder particles. 

b— The indication may be parallel to a rough sur- 
face finish. It may even lie at the bottom of 
the surface irregularities. 

c— The indication may extend, partly or wholly, 
into holes, borings, or deeply machined grooves. 

d — The indication may be masked because it occurs 
along a line at which a so-called ‘‘false indica- 
tion” may be expected or, in fact, exist. 

e— The indication may be of the wide, fuzzy type, 
indicative of a sub-surface discontinuity, and may 
be difficult to interpret because of the lack of a 
sharply defined line built up by the particles. 

4. Parts inspected by the wet method are covered with 
the light distillate oil used as a suspension medium 
for the paste particles. This oil film causes disturbing 
high lights. Highly finished parts inspected by either 
the wet or dry methods also cause high lights which 
interfere with the inspectors visions. 


Because of these factors, and because of the widely 
increased use of the method, the engineers who have 
developed the methods and equipment used, main- 
tained a constant program of research pointing to the 
development of dry powders, and paste materials for 
the wet method, which would afford maximum sensi- 
tivity, heavy build-up of indications, and visibility. 

The original material was the widely used gray 
powder. Later developments were the black and 
the red powder. These colors have given indus- 
try a wide enough range to solve, in a fairly satis- 
factory manner, the problem of color contrast. 
Pastes for the wet method were developed in black 
and in red. There remains the problem of formu- 
lating a light colored wet paste material. 
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(Left) Bolt with transverse crack in fourth thread from end as shown by Magnaflux wet method. Same bolt 
(right) with crack shown by Magnaglo wet method. 





Splined spacer ring (left) with indications shown by Magnaflux wet method. Same ring (right) with indications 
shown by Magnaglo wet method. 


Fluorescence 


Several years ago it first seemed possible that 
fluorescent (or phosphorescent) indicating particles 
would be ideal from the standpoint of eliminating 
most of the problems of the masked, or partially 
masked indications. Different fluorescent or phos- 
phorescent materials were tried as coating on the 
powder and paste particles but always one or more 
adverse factors caused their rejection. One of the 
main difficulties was the fact that so many of the 
commonly known compounds with these properties 
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tend to produce cancer, and hence are not suitable 
for general use. Results were encouraging, how- 
ever, and the work was carried on slowly. The 
joining of the knowledge of chemists with consid- 
erable background in ‘‘fluorescence”’ and of physi- 
cists working with the magnetic particle method 
resulted in a suitable material for the wet method 
recently announced under the trade name ‘‘Magna- 
glo.” A dry powder is now in the development 
stage. 

There are many whose knowledge of fluorescence 
and “‘black’’ light 1s limited, and the following para- 
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gtaphs will serve to give a working knowledge of 
these terms. 

Fluorescence is a term used to describe the effects 
produced by certain chemical products that exhibit 
the peculiar property of emitting visible light from 
within themselves during activation by “‘near ultra 
violet’ or “black’’ light. These materials absorb the 
invisible energy, alter its wave length and emit the 
energy in the form of light which the eye can see. 

“Black” light is the term popularly applied to the 
invisible radiant energy in that portion of the ultra- 
violet spectrum just beyond the blue of the visible 
spectrum. The visible spectrum ranges roughly 
between 4000 and 8000 Angstrom units in wave 
length. The black light range is between 3000 
and 4000 Angstrom units in wave length. This 
black light is not to be confused with the ranges 
of ultra-violet used for therapeutic, sterilization, 
germicidal and health purposes, which are below 
3000 A.U. and which are potentially harmful to the 
eye in varying degree. 

Near-ultra-violet radiations are present in the 
emission from the sun, the carbon arc, the mercury 
vapor arc, the iron spark and other sources. It is 
usually accompanied by some visible light and some 
infra red (heat). The most potent and practical 
source is the high-intensity mercury arc, a discharge 
between two electrodes in an atmosphere of inert 
gases and mercury vapor. The visible radiations pro- 
duced are substantially eliminated in black light 
equipment through the use of an auxiliary filter 
glass, highly colored to absorb approximately 97 
per cent of the visible radiations while passing a 
maximum of the desired invisible radiations. 


Practical Procedure 


In making up a wet bath for the magnetic par- 


ticle method, the suspension commonly used is 1 
to 1.5 per cent solid particles in the light oil me- 
dium. The amount of paste is as large as possible, 
but small enough to avoid an objectionable overall 
coating of the part by the paste. Even this 1 or 1.5 
per cent suspension leaves a certain amount of par- 
ticles all over the part, but their extremely small 
size makes the film practically invisible. 

The fluorescent magnetic particles are, however, 
much more visible under black light than Magna- 
flux paste particles of the same size under visible 
light. Therefore, the same 1 to 1.5 per cent sus- 
pension of fluorescent paste leaves a very visible, 
and disconcerting fluorescent film over the part be- 
ing inspected. It is necessary to reduce the percent- 
age in suspension drastically to eliminate this film. 
The percentage actually used ranges from 0.2 to 
0.3 per cent by volume of paste to volume of oil. 
This percentage is checked by allowing 100 c.c. 
of the suspension to stand in a centrifuge type 
of graduate. After 30 min., the cubic centimeter 
reading of the solid paste which has settled out of 
suspension is read. 

When this small amount of paste is used the in- 
dications, while readily visible under black light, 
are not easily seen under visible light, because the 
volume of the build-up of the paste particles is very 
small. If this is objectionable to the inspector, a mix- 
ture of the non-fluorescent red paste and the fluores- 
cent material may be used. If this is done, the sus- 
pension may be checked by the same settling test 
that is used to determine the number of cubic centi- 
meters of the mixture of the two pastes, but it will 
not determine whether a sufhcient volume of the 
fluorescent material is present. This is accomplished 
easily by keeping a defective part with a very small 
indication as a test piece, and making a test with this 





’ 


(Left) Valve spring showing seams as indicated by Magnaflux wet method. Same spring (right) showing indi 
cations by Magnaglo wet method. 
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A 37-mm. breech part (left) showing cracks indicated by Magnaflux wet method. Same part (right) with in- 
dications shown by Magnaglo wet method. 





A 4-in. diameter ring (left) containing small holes drilled into the ring from the lower face. The holes are 

the same size and are located progressively farther from the outside diameter from left to right in the 

photograph. The indications are those of Magnaflux. Same part (right) showing indications as developed by 

Magnaglo wet method. (Above the fourth indication from the left, there is an apparent continuation of the 

indication which is not shown by Magnaflux. This is .pparently the result of a high light and is not a true 

indication. The negative was not re-touched in any way, and the photograph gives an apparently incorrect 
indication. ) 


piece at intervals to determine whether the indication 
shows up readily with sufficient fluorescence. 


Comparison of Methods 

As stated before, the purpose of the fluorescent 
method is to improve the visual inspection operation. 
Referring back to the factors affecting this operation, 
when using standard red or black ‘‘visible” pastes, we 
see that they are the following: 


1. The necessity of carefully scanning the entire surface. 


2. The small size of some indications. 
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3. Masking or partial masking of the indications by: 
a— Color of background. 
b — Irregular surface finish. 
¢c— Holes or borings. 
d — False indications. 
e — Relatively small volume of particles over sub- 
surface indications. 


4. Strong headlights. 
These factors are considerably changed when us- 
ing the fluorescent paste as outlined below: 


1. If the test piece is examined in darkness, any small 
light source, such as a fluorescent indication attracts 
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and draws the eye immediately. The size and com- 
plexity of the part do not, therefore, offer merely 
the opportunity to miss the indication as in visible 
light. 


. The extreme fluorescence of the indications make the 


visibility, under black light, so high that even very 
small indications catch the eye. 


. Masking of the indication is eliminated. 


a— Visibility depends upon reflective values. These 
values may be accurately measured. For ex- 
ample, the reflective value of this white paper 
is, perhaps 80 per cent. The reflective value of 
this black ink is, perhaps 4 per cent. There- 
fore the color contrast of a good white and 
a good black is approximately 20 to 1. Actu- 
ally, in magnetic particle inspection, the contrast 
between the background and the indication may 
be only a small fraction of this ratio. If we 
are in absolute darkness, then even a very, very 
small light source gives a contrast of infinity. 
Actually we do not usually inspect in absolute 
darkness, but with sufficient visible light so that 
the outline of the part is visible. Even so, the 
contrast between the very dark surface and the 
glowing indication is much greater than the usual 
ratios when using the usual black or red pastes 
available. 


b— For the same reasons given above, surface finish 
does not disturb the inspector as he looks only 
for a brilliant line or indication, and not for 
a contrast between the indication and the surface 
of the part. 


c— As the indication forms its own visible light rays, 
the inspectien of holes or borings can be much 
easier as it is frequently difficult to project a 
visible light into the hole and yet have the eye 
in a favorable position to view the indication. 


d— False indications, particularly those caused by 
leakage fields at sharp corners and changes of 
section are much reduced by the use of the 
fluorescent method. The greatly reduced volume 
of paste particles in suspension is not conducive 
to heavy build-up in weak fields. The reduced 
volume of particles also results in a cleaner 
washing off of the surface of the part. Thus, 
the fluorescent method allows the inspection of 
threaded parts, and of corners where such areas 
have been quite difficult to examine with Magna- 
flux pastes unless the indication was large. 

e — Sub-surface discontinuities cause weaker external 
leakage magnetic fields than surface defects be- 
cause of the much greater permeability of the iron 
or steel over the discontinuity. These leakage 
fields extend over a much larger area than those 


For these 


caused by a surface crack or seam. 
reasons the extremely small ferromagnetic par- 
ticles in paste form do not build up well into 


sharp clearly defined heavy indications. Many 
indications are actually formed with these pastes 
that are not located by the inspector purely be- 
cause they appear the same as many other areas 
of the surface of the test piece which have a 
light visible accumulation of particles. The 
fluorescent particle indications on the other hand 
can be seen under black light when the same 
non-fluorescent particle indication is not notice- 
able in visible light. 


4. The question of visible light highlights does not, 
of course, seriously enter into the inspection under 
black light. The highlights, or reflections from the 
part are all of the near ultra violet, or invisible 
range. 


The accompanying photographs illustrate some of 
the most important differences between visible red 
paste and fluorescent paste indications. Those taken 
of the red paste indications were taken under visible 
light and in all cases were lighted so that the in- 
dication would appear as distinctly as possible. 
Those taken of the fluorescent indications were taken 
under ultra violet light. 

In conclusion—the fluorescent method appears to 
be capable of speeding up the most time-consuming 
part of this magnetic particle inspection method, that 
of visual examination; avoiding many of the troubles 
due to false indications and highlights, and eliminat- 
ing difficulties of color contrast and inspection in 
hard-to-see areas. The material was disclosed, early 
in its development, to the Army Air Force and Navy 
Bureau of Aeronautics, and they have followed its de- 
velopment with interest. 

This material should not be confused with the new 
“black light’’ inspection method also recently an- 
nounced by the Magnaflux Corp. under the trade 
name of “‘Zyglo.’’ Zyglo is an entirely different, non- 
magnetic inspection method particularly suited for 
the detection of cracks and other surface discon- 
tinuities in aluminum, magnesium, austenitic steels 
and other non-magnetic materials. It employs fluor- 
escent liquid penetrants and black light, and the in- 
dications look similar to those formed by Magnaglo, 
but there the similarity ends. 
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The Properties of Pure Nickel—tl 


The first instalment of this compilation of engineering and physical properties of nickel ap 
peared in METALS AND ALLoys for September, and was devoted to “very pure’ nickel. The 
present instalment provides data on commercial wrought “A” nickel. The concluding instal 
ment will cover the effect of alloy additions on electrolytic nickel. The Editors 
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“A” nickel, the commercially available wrought 
nickel, is produced by melting electrolytic nickel and 
adding thereto minimal quantities of deoxidizing and 
sulphur fixing elements to secure a sound malleable 
product which will withstand considerable abuse in 
processing. This type of nickel has uses ranging 
from coinage, caustic evaporators, radio and sign tube 
electrodes, as the base for gold filled spectacle frames 
to storage tanks, resin kettles and special heat-treating 
fixtures where such properties as color, corrosion 
resistance, moderate strength and good fabricating 
and welding properties are essential. 

The strength of “A” nickel is higher than that of 
nickel of academic purity and the electrical, mag- 
netic and thermal properties are slightly different. 
For most other properties the data presented in the 
previous section on Pure Nickel can be considered 
applicable to “A” nickel as well. 


Composition and Properties of “A” Nickel 


The nominal composition of “A” nickel is: 


Per Cent Per Cent 
Nickel (plus Co) .. 99.4 Carbon .......... 0.1 
SE be00 6s uee}s a Sr ee 0.05 
SY: hitadla fad dee 6. 0.15 
Manganese ....... C2. BE nw os vegas 0.005 


Melting range: 1435 to 1445 deg. C. 
Crystal form: Face-centered cubic at all temperatures. 


Density— 
Cold drawn, 20 per cent 8.884 gms. per cu. cm. at 20 deg. C. 
NS eee ere 8.887 gm. per cu. cm. at 20 deg. C.™ 
Seats SMORNOR. ovcccecs 8.885 m. per cu. cm, at 20 deg. C. 


The analysis of this material is the same as shown for Fig. 8 
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1. THERMAL PROPERTIES: 
The specific heat (cal g.-? deg. C.-1) is (Sample containing 
0.03% Mn; 0.19% Si; 0.15% Fe; 0.45% Co). 
0.1128 at 100 deg. C.® 
0.1240 at 200 deg. C.™ 
0.1386 at 300 deg. C.™ 


The coefficient of thermal expansion (Average of two annealed 
samples) is: 


13.3 x 10-* 25-100 deg. C.™ 
14.5 x10-* 25-300 deg. C. 
15.55 x 10-* 25-600 deg. C 


The thermal conductivity (in gm. cal sec.~’ cm.-?/deg. C. cm.~') is 
0.155 at 100 deg. C.® 
0.143 at 200 deg. C.® 
0.131 at 300 deg. C.® 
0.125 at 400 deg. C.™ 
0.130 at 500 deg. C.™ 
0.136 at 600 deg. C.* 
(Sample contained Cu. 0.14%; Mn 0.09%; Fe 0.6%.) 


/O% 


2. ELECTRICAL PROPERTIES: 
The electrical resistivity is: 
9.0-10.5 microhm cm. at 20 deg, C.™ 
54-63 ohm/circular mil. ft. at 20 deg. C.™ 
The temperature coefficient of electrical resistivity is: 
0.005 to 0.0043/deg. C., 20 to 100 deg. C.* 
(See Fig. 7 for relation between resistivity and temperature 
coefficient.) 


3. MECHANICAL PROPERTIES: 
The modulus of elasticity (Young’s Modulus) is: 
30,000,000 Ibs. per sq. in.™ 
The modulus of elasticity in torsion is: 
11,000,000 Ibs. per sq. in.* 
Poisson’s ratio (average) is: 0.31™ 
Fatigue strength 100,000,000 cycles 
The fatigue ratio: — ~— === 
Tensile strength 
0.31 to 0.42 %,%7 for material covering a considerable range of 
strengths. 


Impact properties—45-deg. Vee notch Charpy in ft. lbs.* 


—112 —310 

R. T. deg. F. deg. F. 
LOOT TERE ORT ET 195 236 227 
Cold-drawn (outside).......... 190 236 208 
Cold-drawn (center) ......... 185 205 210 
Annealed at 1400 deg. F....... 216 236 234 
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Tensile Properties: 


By suitable choice of hot rolling, annealing and 
cold drawing or rolling processes, tensile strengths 
ranging from 65,000 to 115,000 Ibs. per sq. in. can 
be had in rods and bars, as high as 130,000 Ibs. 
per sq. in. in strip and 160,000 lbs. per sq. in. in 
wire, while over 200,000 lbs. per sq. in. can be 
had in the specially alloyed ““Z’” nickel wire. 
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Brinell hardnesses within the range 90 to 200 
can be had in rods and bars. 


Fig. 8°* shows the effect of cold rolling upon the 
Vickers hardness of a sample of annealed “A” nickel 
having the following analysis: 


Per Cent Per Cent 
ee Oe GO... ocaws i ee ee 0.13 
TE 6 an oe cons ae; QO Os os Sek 0.07 
a eaas.ceked ORS DUEPRUE onc cccssce 0.005 
Manganese ....... 0.13 


It is of interest to note that between 25 to 90 per 
cent cold reduction, where the rate of work harden- 
ing is substantially constant, one per cent of cold 
reduction increases the Vickers hardness 1.5 points. 

The effect of annealing for 1 hr. upon the hard- 
ness of samples of the above “A” nickel, given 50 
and 90 per cent reduction are shown in the same 
figure,** 

For further details concerning working and an- 
nealing see reference®® 

Tensile strength of hot-rolled ‘‘A” nickel at ele- 
vated temperature is shown in Fig. 9%". 

Torsional strength, cold-drawn 1-in. diameter ‘‘A”’ 
nickel is: 


Maximum torsional moment ...... 21,400 in. Ib.™ 
Breaking strength .............. 81,400 lbs. per sq. in.™ 
Johnson's apparent elastic limit (in 

EG ere a 6 ea Mame a 
Proportional limit (in torsion) .. 47,800“ “ “ “™ 


TWEE an cops shoetea heeds 341 deg. per in.™ 


(To be concluded) 
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Ultimate Tensile Strength, Lb. per Sq. In. 
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Table of Mechanical Properties of the More 
Commonly Employed Forms of Wrought Nickel 
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Fig 9. Tensile properties of hot-rolled nickel at elevated temperature. 
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Repeated Stress Relieving Treatments 


on Steel Plate 


In heavy structural fabrication, it is often necessary to stress-relief-anneal the unit more than once between 
the beginning of fabrication and its completion. A frequently raised question is: How often can such stress- 
relieving treatments be repeated without lowering the room-temperature mechanical properties below the mini- 
mum values given in the Boiler Code Specifications? The authors demonstrate in this article that the room tem- 
perature properties are not appreciably lowered by up to 10 repeated treatments, and the creep resistance by up 


to 5. 


by F. EBERLE AND T. BRICK 


Baocox & Wilcox Co., Barberton, Obio 


HE METHOD OF FABRICATION of some structures 
[seis intermediate stress-relieving treatments. 

Consequently, the question has been raised as to 
how often a given stress-relieving treatment for a 
given material can be repeated without lowering the 
room temperature mechanical properties of the ma- 
terial involved below the minimum values stipulated 
by the A.S.T.M, and A.S.M.E. Boiler Code specifica- 


tions, 


Materials Investigated 


The following five materials and stress-relieving 
temperatures were used: 


1. 65,000 tensile strength plate, 1 in. thick. 1,125 deg. F. 
70,000 tensile strength plate, 4 in. thick. 1,125 deg. F. 


Ww bo 


Carbon-molybdenum steel plate, 1 in. and 4 in. thick. 
1,200 deg. F. 

4. Manganese-vanadium steel plate, 13/16 in. thick. §1,- 
200 deg. F. 


The specified and the actual room temperature 
properties of these materials are given in Tables 1 
to 5. The 4-in. thick carbon-molybdenum steel plate 
is shown to be higher in silicon content than specified, 
but otherwise met the specified requirements, as did 
all the other steels. 
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Effect of Treatments on Properties 


Each of the steels employed was subjected to ten 
stress-relieving treatments at the temperatures em- 
ployed in actual fabrication. The initial or stand- 
ard treatment consisted of holding the material at 
the prescribed temperature for 1 hr. per in. of thick- 
ness. This cycle was successively repeated up to 10 
times for each material and different plate thickness. 
The tensile and impact properties of each steel and 
of each condition were determined with four test 
specimens. For the determination of the yield points 
the drop of beam method was employed. The re- 
sults of these experiments and tests, which are plotted 
in Figs. 1 to 5, show: 


1. The yield point of the 1 in.-65,000 tensile plate, 4 
in.-70,000 tensile plate and 4 in.-C-Mo steel plate re- 
mained practically unaffected up to 10 repeated stress-re- 
lieving treatments. The yield points of the 1-in.-C-Mo 
steel plate and the 13/16 in.-Mn-V steel plate decreased 
by approximately 15 and 7 per cent respectively during the 
first seven stress-relieving treatments, after which they re- 
mained practically constant. They did not drop below the 
specified minimum value (see Fig. 1). The initial yield 
point of the 4 in.-70,000 tensile plate was very close to the 
specified minimum value and in two instances fell slightly 
below the latter. 


2. The tensile strength of all materials showed a de- 
crease with increasing stress-relieving time. This decrease 
was lowest for the 65,000 and 70,000 tensile plate (see Fig. 
2). The tensile strength of the 70,000 tensile plate, 1 in.- 
C-Mo steel plate and 4 in.-Mo steel plate fell slightly 
below the spesified minimum value after three to five 
stress-relieving cycles. 


3. The elongation, with the exception of the 1 in.-C-Mo 
steel, increased slightly with increasing stress relieving time. 


METALS AND ALLOYS 











— 









































































































































































































































































































































© ® A-|" 65,000 tens. plate 
65 o—-— © B-4" 70.000 tens. plate pues Deg.F- 
X——srm—= X C-|" Mn-V steel plate 
; % 4——— 4 D-\" C-Mo steel plate | 200 Deg.F. 
60 sy -* ay ies a=~-=-=-= © €-4"C-Mo steel plate 
i k._ Note:Multiply time for“Band"E’by 4 
Bid. | oe ! becca 
a (a ee eee 
¢ 55 gol “SRB - = tH 
$ Es ¥ | 
ry ~ me : 
a 50 pa = a) 
E de PR, 
g : at ee 
2. 45 Saab + i Dh i = bie S-_s=jise ap 
<= C 
A c 
Oo 
a. 
= 40 
> A | 
SEE SO Sil A ie oe ace a a a 
35 re 4 7 — 
| 
30 
0 | 2 3 4 5 6 T 8 9 l0 
Time, Hours 
Fig. 1. Effect of stress relieving in yield point values. 
Fig. 2. Effect of stress relieving on tensile strength values. 
90 
85 C + 
[— i ee eh | 
:. as et 
~ ~ 4 ee el 
° 80 ~D = 
~ NS | — wm, 
a. . ™ > -_ 
= ‘ i = ™ 8 nin. % 
S 75 ™ tem FO 
© | ~4 E i j 
2 = is 
- —_ — 
oD ~—| Bi ve Oe w a FT Sel dh 
o 70 ae =-+=>-——/— das athe al os aon ee ae ee 
L 
a A T , 
. 9 —»— 
= . | 
c 65 ' 
= e ® A-\" 65,000 tens. plate 
o—-—— © B-4" 70,000 tens. plate bi25 Deg. F. 
*—--—=—* C€- |" Mn-V steel plate 
60 4— ——* D- |" .C-Mo steel plate $1200 Deg. F 
o-~=—=© E-4" C-Mo steel plate 
Note: Mu/tiply time for “B’andE"by 4 
55 ] | | | } 4 | | | | | 
0 | 2 3 4 5 6 7 8 9 lo 


Time, Hours 


NOVEMBER, 1942 895 




























































































































































































































































































































































































38 
| 
36° A 
* | —-s 
E Ee oe! oa lai 2 jae | 
to. ae eae? 
+ 4 b es A 6 
& = = B = = = =a = oa x = = x 
. 6 | Be. 
a. | 
> 32 T 
c 
nN P 4 | ait! | * 
: ae Bat | : | 
2 x 4 4 | | - 
~ 0 oe eS oe or - t 
' ¥ == | : 
Dm | | was ee 
oe ee ae Foot GS | 
oar e A-|" 65,000 tens. oes 
— = o—-——o B-4" 70,000 tens. plate eben = 
| X—=-r=—x C-{" Mn-V steel plate 
26 t 4——--—4 D-\|" C-Mo steel pote | 1200 deg.F }—7—_- 
, | So~--S E-4" C-Mo steel plate 
—+—-__ Note: Multiply time for’ Band’ by 4 _ 
‘J a Ss 8 Po sas ae es ea 
0 | 2 3 4 5 6 7 8 9 10 
Time, Hours 
Fig. 3. Effect of stress relieving in elongation in 2 in. 
Fig. 4. Effect of stress relieving on reduction of area. 
74 
ES EE A s, 
: pe a 
: Lae =a TC i x i ) 4 
ee ae ERE PS> 4 eo Re 
6 <a or 
fc | | 4 L_— wi T 
S a D Tr l 
4 OL j 
5 |j-rT $ A 
‘ aoa TES 
& A 
c 58 Zz 
Cc | ) 
2 Sy ee a 
3 54 i aad ae a oy aoe es nan ae Da : 
ae) " 
ea . ® A-! 65,000 tens. plate 
. o—-— 0 B-4" 70,000 tens. plate} 1100 Deg. F 
50 X——=s-—== xX €-{ Mn-V steel plate 
4——--——4 P-|" C-Mo steel plate} 1200 Deg.F. 
a~—==8 E-4" C- Mo steel plate} 
Note: Multiply time for“B" and E by.4 
46 i | | j 1 | l J | ae | | 
0 | 2 3 4 5 6 7 8 9 10 


Time, Hours 


896 METALS AND ALLOYS 
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Fig. 5. Effect of stress relieving on Charpy impact values. 
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Fig. 6. Influence of heat treatment on creep of 0.11 
C, 0.54 per cent Mo steel at 1,100 deg. F., semi-log 
re presentation. 
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The increase in elongation of the 1 in.-C-Mo steel plate 
was more pronounced than that of the other materials (see 
Fig. 3). 


4. The reduction of area of the 65,000 tensile plate and 
of the 70,000 tensile plate increased only slightly with in- 
creasing stress-relieving time, while the increase of those of 
the other three materials was more marked (see Fig. 4). 


5. The Charpy impact values of the 65,000 tensile plate 
remained practically constant after a slight initial drop, 
those of the 70,000 tensile plate showed a slight uniform 
decrease and those of the other three steels a slight uniform 
increase (see Fig. 5). 


Effect of Treatments on Microstructures 


The change in the microstructures produced by pro- 
longed stress-relieving treatments is illustrated by 
Figs. 7 to 11. All steels show progressive spheroidi- 
zation of carbides with increasing stress-relieving 
time. The two C-Mo steels appear to display a great- 
er resistance to carbide spheroidization than the three 
other materials. The Mn-V steel seems to possess 
the highest rate of spheroidization. It should be re- 
membered that the temperature used on the C-Mo 
and Mn-V steels was 75 deg. higher than on the 
carbon steels. In general, the results indicate that 
up to about four stress-relieving treatments the 
spheroidization of the carbides has not progressed 
far enough so as to seriously impair the creep resist- 
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ance of the materials. This holds true of the 1 in. 
thick material as well as of the 4 in. thick material. 


Discussion 


The experimental results presented indicate that 
stress-relieving treatments may be repeated up to 10 
times without danger of appreciably lowering the 
room temperature mechanical properties of the ma- 
terials under consideration below the minimum values 
stipulated by Boiler Code specifications. More im- 
portant appears to be the effect of repeated or pro- 
longed stress-relieving treatments upon the creep 
properties of the materials. The temperatures in- 
volved produce progressive spheroidization of car- 
bides. After about four to five stress-relieving treat- 
ments coalescence of carbides, which is known to 
lower the resistance to creep under certain conditions, 
becomes noticeable. 


The potential effect of spheroidization upon the 
creep resistance is brought out by the diagram of 
Fig. 6, given by Miller and co-workers, which shows 
the influence of heat treatment on creep of a carbon- 
molybdenum steel at 1100 deg. F. The interesting 
fact brought out by this diagram is that under cer- 
tain conditions a spheroidized structure may have a 
better creep resistance than a normalized structure 
up to a certain stress. In the light of the available 
knowledge on this subject and on the basis of the 
experimental results presented, it appears that about 
five stress-relieving treatments may be -applied to a 
structure without appreciably lowering the room tem- 
perature mechanical properties or the creep resistance 
of the materials involved. It is also advisable to keep 
the temperature of stress-relieving as low as pos- 


sible. This applies particularly to intermediate stress- 
relieving treatments. 


Table 1—Specified and Actual Properties of 1 
in.-65,000 Tensile Strength Plate 
Boiler Code Specifications: A.S.T.M.—A-201-39; A.S.M.E. 


—S42, “Carbon Silicon Steel Plates of Ordinary Tensile 
Ranges for Fusion-Welded and Other Pressure Vessels.” 





Specified Actual 





Specified Item Value Value 

Carbon 0.24 max. | 0.25 
Manganese 0.80 max. | 0.57 

Analysis |Silicon 0.15-0.30 0.16 
Phosphorus 0.035 max. | 0.015 

Sulphur 0.035 max. | 0.027 





Yield Point, lbs. per 














sq. in. 30-35,000 | 38,400 
Tensile [Tensile Strength, Ibs. 
Properties per sq. in. 60-70,000 67,800 
Elongation in 2 in., 
per cent 29 to 25 36 
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Fig. 7. Structures of the 65,000 tensile carbon steel, 
1 in. thick. Top, as received; center, after 4 brs. at 
1,125 deg. F.; and bottom, after 8 hrs. at 1,125 deg. 


F. All etched with nital. Each one 1,000X. 
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“4 - 
‘ . ! ‘fi ™ Pm 4: 
Fig. 8. Structures of the 70,000 tensile carbon steel, 


Fig. 9. Structures of C-Mo plate 1 in. thick. Top, 

4 in. thick. Top, as received; center, after 16 hrs. at as received; center after 6 hrs. at 1,200 deg.; and 

1,125 deg.; and bottom, after 40 brs. at 1,125 deg. F. bottom, after 7 hrs. at 1,200 deg. F. All etched with 
All etched with nital. Each one 1,000X. 


nital. Each one 1,000X. 
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Table 2—Specified and Actual Properties of 4 
in.-70,000 Tensile Strength Plate 
Boiler Code Specifications: A.S.T.M.—A-212-39, A.S.M.E. 


“High Tensile Strength Carbon Silicon Steel 
Pilates for Boilers and Other Pressure Vessels.” 


—SS5S5. 

















Specified Actual 
Specified Item Value Value 
Carbon 0.35 max.| 0.31 
Manganese 0.90 max.| 0.77 
Analysis {Silicon 0.15-0.30 0.21 
Phosphorus 0.035 max.| 0.026 
Sulphur 0.040 max.| 0.017 
Yield Point, lbs. per 
sq. in. 35-41,000 35,750 
Tensile [Tensile strength, Ibs. 
Properties per sq. in. 70-82,000 |72,400 
Elongation in 2 in., } 
per cent 25 to 21 33 











Table 3—Specified and Actual Properties of 1 
in.-C-Mo Steel Plate 


Boiler Code Specifications: A.S.T.M.—A-204-39, A.S.M.E. 




















—344. ‘“‘Molybdenum in Steel Plaates for Boilers and 
Other Pressure Vessels.” 
Specified Actual 
Specified Item pone Value 
Carbon 0.20 max.| 9-21 
Manganese 0.50-0.90 0.83 
Analysis Silicon 0.15-0.30 0.28 
Molybdenum 0.40-0.60 0.56 
Phosphorus 0.040 max.| — 
Sulphur 0.035 max.| — 
Yield Point, Ibs. per} 38,500- 
sq. in. 45,100} 61,440 
Tensile [Tensile strength, lbs. 
Properties per sq. in. 70-82,000 86,660 
~== |Elongation in 2 in., 
per cent 25 to 21 25 
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Fig. 10. Structures of C-Mo plates 4 in. thick. Top, 

as received; center, after 16 hrs. at 1,200 deg. 

spheroidization beginning; bottom, after 36 brs. at 

1,200 deg. F., pearlite greatly spheroidized. All 
etched with nital. Each one 1,000X. 
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Fig. 11. Structures of Mn-V plate, 13/16 in. thick. 
Top, as received; center, after 4 hrs. at 1,200 deg. 
Spheroidization beginning; bottom, after 9 brs. at 


1,200 deg. F., pearlite greatly spheroidized. All 
etched with nital. Each one 1,000X. 
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Table 4—Specified and Actual Properties of 4 
in.-C-Mo Steel Plate 
Boiler Code Specifications: A.S.T.M.—A-204-39, A.S.M.E. 


—S44 “Molybdenum Steel Plates for Boilers and Other 
Pressure Vessels.” 











[Elongation in 2 
per cent 


Specified 

Specified Item Value 

Carbon 0.25 max. 
Manganese 0.50-0.90 

Analysis Silicon | Oh aaeoo 
Molybdenum 0.40-0.60 
Phosphorus 0.35 max. 

Sulphur 0.40 max. 


Yield Point, Ibs. 


| sq. in. 
Tensile |Tensile strength, 
Properties per sq. in. 





per| 38,500- 
| 





45,100 
lbs. 
70-82,000 
in., 
23.5 to 20 





Actual 
J "alue 


0.15 
0.83 
0.46 
0.48 
0.021 
0.027 


44,000 


76,440 


34.5 











Boiler Code Specifications: 


A.S.T.M.—A-225-39T. 


Table 5—Specified and Actual Properties of 
13/16 in.-Mn-V Steel Plate 


Man- 


ganese-Vanadium Steel Plates for Boilers and Other 
Pressure Vessels.” 























Specified Actual 
Specified liem Value Value 
Carbon 0.20 max. 0.16 
Manganese 1.45 max. 1.24 
Analysis Silicon 0.15-0.30 0.16 
Vanadium 0.08-0.14 0.10 
Phosphorus 0.035 max. Trace 
Sulphur 0.040 max. | 0.022 
Yield Point, Ibs. per| 41,250- 
sq. in. 47,850! 61,700 
Tensile [Tensile strength, Ibs. 
Properties per sq. in. 75-87,000 83,800 
Elongation in 2 in., 
per cent 23 to 20 30 
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(Editorials continued from page 875) 





Music and War Production 


We have read with no little interest and 
some surprise the account of an address re- 
cently delivered before the New York Metro- 
politan Section of the American Society of 
Mechanical Engineers. We have always been 
cognizant of the fact that ‘‘music hath charms”’ 
but we did not realize that it could be a factor 
in the war effort. 

In the address referred to, Professor Harold 
Burris-Meyer, director of research in sound at 
Stevens Institute of Technology, revealed the 
“results of what is claimed to be the first 
scientific, statistical investigation conducted in 
this country for the purpose of evaluating the 
effects of industrial music on employee morale 
and factory production.” 

Most people have agreed, said Professor 
Burris-Meyer, that music in industry is a good 
thing, but no one had records to show why, 
where, or how. The professor and an associate 
invaded a number of factories and war plants 


in the east to measure if possible the extent to 
which music may or can influence the produc- 
tion rate. 

Although the details of making these tests 
Or measurements are not given, it is quite in- 
teresting to learn that the data showed that “in 
75 per cent of the investigations, production 
was higher where music was used than where 
it was not used,” and that “increases in pro- 
duction rates, resulting from the introduction 
of music, ranged from 1.3 to 11.1 per cent. 
Further studies indicated that the effect was 
not a transient one.” Surprising also is the state- 
ment that many of the groups measured con- 
sisted of employees on piece work who already 
were producing at top speed, that Monday 
morning absenteeism and early end-of-the-day 
departures were ‘phenomenally reduced.”’ 

Perhaps some advantage can be taken of this 
research—anything that will promote war pro- 
duction should be considered. —E.F.C. 


Some Censorship Protested 


A protest against censorship of the results of 
scientific research has recently been voiced in 
the annual report of the Welding Research 
Committee of the Engineering Foundation. 
Colonel G. F. Jenks, president of the American 
Welding Society and chairman of the commit- 
tee’s Industrial Research Division, is quoted as 
saying: 

“The division is beginning to feel the results 
of restrictions in the publication of information 
because of Government censorship. It believes 
that the greatest benefits to war production and 
to victory in the field will result from a liberal 
policy through which the results of research 
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will be disseminated immediately to American 
engineers and scientists.” 

We subscribe heartily to this protest. Many 
of the results of research not only in welding 
but in other metallurgical engineering fields 
have been and are of great scientific and indus- 
trial value. In too many cases much of this 
work has not been published. While we do 
not want to advocate passing on vital informa- 
tion to the enemy, we do subscribe to as much 
publicity as is compatible with the public inter- 
est, especially if war production and victory 
will be furthered thereby. —E.F.C. 
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Simple But Practical Salvage Plan 


by H. W. Macintosh, 
L. O. Koven & Brother, Inc. 


Elab :ate organizations for efficient salv- 
age ar not mecessary, nor do outside or- 
ganize: or consultants need to be called in, 
at leas. for comparatively small companies 
such urs, we being fabricators of steel 
and y industrial equipment, with 
plants Jersey City and Dover. 

Each ‘oreman was made a salvage man- 
ager in his respective department and was 
asked « designate what old dies, jigs, fix- 
tures, hines and parts could be spared. 
reportine to me, the purchasing agent. I 
instructed the labor department to assign 
two workers to each departmental salvage 
manager to clear away the items marked 
for disposal. 

Our scrap is shipped out of the plant 
three times a week, hence does not clutter 


up the place and gets into use quickly. 
Helping inspire us to speedy efficient work 
is the fact that several of our men are in 
the armed forces and we don’t want to let 





_ down from lack of weapons. We 
ave periodical meetings to discuss prog- 
tess and plan improvements. Shipments 


fom our plants in under three months 
have totaled 750,465 Ibs. 


NOVEMBER, 1942 


With a normal scrap shipment of 80,- 
000 lbs. a month, our shipment from May 
20 to July 27 was boosted to 579,770 Ibs., 
or over triple the normal rate. This in- 
cluded 545,550 lbs. of steel, 32,025 Ibs. 
of cast iron, 485 lbs. of brass, 265 lbs. of 
brass turnings, 965 lbs. of bronze, 280 lbs. 
of lead and 200 lbs. of rubber. 


Old machines have been sold back to 
industry, being too valuable for scrap. We 
took out of inventory 190,469 Ibs. of rivets, 
purchased originally for range boiler use, 
but since “frozen,” selling them for their 
scrap value at a monetary loss but a sen- 
timental gain. 


Clamped-On Carbide Tool Tips 


Shops making up their own carbide 
cutting tools can greatly simplify the job 
and at the same time be assured of strain- 
free tools by using a clamped-on tool. 


A simple design, which has been found 
very satisfactory, is shown in the ac- 
companying sketch. A tool shank is 
milled out, care being taken to get as flat 
a surface under the tip as possible, and 
a simple clamp attached. The SAE 1045 
clamp is not used to break the chips, as 
it would soon be eroded to destruction. 
Instead, a conventional chip breaker of an- 
gular shelf type is ground into the Ken- 
nametal tip. 

Any danger of brazing strains is, of 
course, eliminated entirely, and grinding 
is greatly simplified since only the Ken- 
nametal is in contact with the grinding 





wheel, no steel to load up and glaze 
the special silicon carbide grit. One such 
SAE 1045 shank will serve to mount about 
four successive tips before it becomes cut 
and battered badly, and a harder steel 
would probably last even longer. 

As the tip is reground, it is moved 
forward and out under the clamp, shims 
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being placed behind it. When the tip 
becomes too small for service in this tool, 
it can frequently be brazed into a smaller 
shank for lighter turning operations or 
boring. 

The freedom from strains due to un- 
equal expansion of tips and shank makes 
a great difference in tool life, particularly 
on “home made” tools, which are fre- 
quently made under widely varying condi- 
tions. In one plant, the use of clamped- 
on Kennametal tips made it possible to 
operate for months without a single case 
of serious tip breakage. 

—McKenna Metals Company 














Where welding has to be done in semi- 
inaccessible places, variations of usual 
technique are often advisable. Thus, weld- 
ing on the bottom side of a 10 in. water 
line was facilitated by a mirror placed at 
an angle on the floor. Moreover, the elec- 
trode was bent, though in 99 per cent of 
applications it should not be. 


—“It’s Welding Time,” 
Lincoln Electric Co. 
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When any of eight familiar white metals 
get 
primary form in a warehouse, four simple 


mixed, either in 


scrap form or in 
tests with inexpensive equipment will iden- 
tify them: Magnet, nitric acid, steel nail 
and cupric chloride solution. 

These 
table, 


other 


an extensive 
for 


issue of 


tests were listed in 


with many other tests several 


metals, in the 


METALS 


August 
but 


present more details of the manual opera- 


AND ALLOYS, herewith we 


tions involved. 
With the magnet there must be no 
other steel material nearby. For deli- 


cate testing, balance the magnet or speci- 
If the ma- 
terial is magnetic, a movement of either 
the magnet or specimen will be observed. 
Or, the magnet can be suspended on a 
string. 


men on the edge of a bench. 


With the second test, one or two drops 
of concentrated nitric acid is placed on a 


cleaned test piece. After a minute or two, 


Identifying “Mixed” White Metals 


there may be a reaction, whereupon the acid 
should be diluted with three or four drops 
If the 
solution turns either green or blue, the 
nail test should be used. 

A rubbed 


in the acid solution on the metal surface, 


of water, one drop at a time. 


clean iron or steel nail is 





for the third test, the nail being kept in 
contact with the specimen. If the alloy 
contains copper, there will be a deposition 


of copper, either on the nail or on the 


Tests for Identifying White Metal 





metal surface under the acid. 


Another 
drop or two of water should be added ag 
the nail is rubbed around to prevent the 
deposited copper from re-dissolving in the 
acid. 


The fourth test is principally to dis. 


tinguish Inconel from the 18 per cent 
chromium-8 per cent nickel type of stain. 
less steel. A drop of cupric chloride jp 
hydrochloric acid is applied to the cleaned 
metal surface. After two minutes, three 
or four drops of distilled water is added 
slowly. The solution is then washed off. 
If the sample is 18-8 stainless steel, the 
copper in the solution will deposit on the 


If the 


sample is Inconel, there will be no copper 


metal as a copper-colored spot. 


deposition, only a white spot appearing. 
Chemicals needed for the test are cop. 


solution of 10 


centrated nitric acid, a 


grams of cupric chloride in 100 cubic 
centimeters of concentrated hydrochloric 
acid. 




























































































Power hack saw blades, when used in 
cutting up such bar steels as 4140, 3135, 
Monel metal and stainless steels, get se- 
vere punishment, and I have seen as many 
as six blades discarded from each ma- 
chine in a day, retailing at $1.00 each. 

However, I put them back into use by 
employing an inexpensive Norton thin black 
emery wheel, Type 46 L3L. This can 
be applied to any shop grinding lathe. 
Or an emery wheel could be used in a 
pinch if properly shaped up. 

I just touch up the back angle section 
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Resharpening Metal-Cutting Saw 


by George Coffey 
Providence, 


Rhode Island 





Magnetic Test Nitric Acid Test | 
rm -- — —___— Drop Test with 
Reaction to Magnet | Reaction to Reaction to Color of Solution | Iron Nail Test Cupric Chloride in Material Proba)ly 
Conc. Aid | Diluted Acid for Copper | Hydrochloric Acid is 
Magnetic Reacts Slowly Reacts Slowly Pale Green No Cu Shows Not Required | Nickel 
Slightly Magnetic Reacts Reacts Slowly | Greenish Blue Cu Shows Not Required Monel 
Non- Magnetic Reacts Reacts Bluish Green Cu Shows | Not Required Nickel-Silve 
Magnetic Reacts Slowly Reacts Brown to Black Not Required | Not Required Steel or Cast ron 
Non-Magnetic Reacts Slowly Reacts Brown to Black Not Required Not Required ‘“*Ni-Resist 
Magnetic No Reaction No Reaction Colorless Not Required Not Required Straight C 
Stainless St: :] 
Non- Magnetic No Reaction No Reaction Colorless Not Required Cu ot peta 18-8 Stainless teel 
ilute 
Non- Magnetic No Reaction | No Reaction Colorless Not Required No Deposition of Inconel 
: Cu Occurs 
Development & Resear: Div., 


International Nickel Company. 


of the dulled saw blade tooth to establish 
a new sharp cutting point. I hold this 
back angle of the tooth against the side 
of the emery wheel near the wheel's edge. 
Each blade can be re-conditioned in from 
3 to 5 minutes. 

Usually the blades can be reground about 
six times, meaning that $6.00 worth o 
saw blades are being bought for $1.00. 
Further regrinding is limited by the “set” 
The “set” is that feature 
where alternate teeth are bent outward © 
provide clearance for the body of the blade. 


disappearing. 
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ling, Electroplating, Galvan mizing, aheeliixing Coleone and 
Non-Metallic Finishing. — 
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Film-Impact Continuous Casting 
Condensed from “Steel” 


Thin films of controlled thickness are 
formed continuously and _ instantaneously 
from a molten metal stream from a ladle 
by a moving, clean, and dry metallic section 
such as a rotary disk, a metallic belt, or 
circular rim of a drum. Material, thick. 
ness, thermal conductivity, and surface cop. 
dition of this moving metal section are 
selected to produce the fastest possible 
heat removal from the molten metal film. 
Heat is transferred to the air by radia. 
tion or to a liquid coolant. Molten 
metal film adheres to and is carried by 
the moving section and when it becomes 
supercooled, it loses its adhesion to the 
moving section. 

As it becomes free, the propelled metal 
film is directed continuously to impact 
into a mold under its high velocity. For 
certain molds, such as sand molds, this 
high velocity is reduced by reshaping the 
film to form a supercooled stream be- 
fore it reaches the mold. By adding a 
small surfacing roll acting at the point 
where the molten metal reaches the su- 
percooled state, films formed over the rim 
of a rotating drum can be collected as 
solid continuous strips. 

Such strips, 0.004-0.040 in. thick, have 
been obtained at 500 to 3000 ft. per 
min. with various metals, including lead 
and alloy steel. This process can be used 
for producing most metal products in sand, 
metal, and continuous molds and for metal 
dies. Extremely rapid heat removal from 
molten metal film prevents segregation and 
liberates all contained gases before the 
supercooled film reaches the mold. The 
products have a crystal structure, de: sity, 
and physical properties comparing favo: ubly 
with those of forged and rolled »:od- 
ucts of the same composition. 

Impact-casting machinery is bas ally 
an apparatus for large and continuou: op- 
eration, designed to handle from a few 
Ibs. to 3 tons of molten metal per nin- 
ute. It is essentially a heat transfer and 
propelling unit. Ingots of all metal. can 
be cast. These ingots have a uniform 
structure throughout and are free from 


defects. The process can be used to 
produce commercial products directly to 
finished sizes and shapes or ready to be 


finished by cold rolling or drawing 


The equipment required comprises an 
impact-casting machine directing film of 
supercooled metal into a short mold, gen- 
erally water cooled. Metal film is con- 
tinuously impacted to a billet, plate, strip, 
rod, rail, tube, wire, etc., as desired. A 
stand of roils running at a synchronized 
speed continuously pulls the solid product 
out of the forming mold giving it a reduc- 
tion pass if desired. Accessory equipment 
is also synchronized with the foregoing. 


The function of the mold is similar 
to a forging or extrusion die as it only 
shapes the plastic product while the latter 
travels to pinch rolls. For sand castings, 
conveyor or turntable equipment is fe 
quired to carry and index the successive 
molds under the impact-casting machine. 
No risers are needed. Castings produced 
in metal dies or permanent molds require 
a fast mechanical operation such as used 
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Ramix is a scientifically prepared magnesite refrac- 
tory, shipped in bags, ready for quick installation. It 
needs only to be tempered with water before ramming. 


WELDED PAN 





‘ow Ramix was used to make a permanent repair 
f a large hole cut in an open hearth bottom when 
heat went through. 





BASIC REFRACTORIES FOR THE STEEL INDUSTRY 


MAGNEFER —Dead-burned dolo- 
mite for hearth and slag line 
maintenance, 

SYNDOLAG — Dead - burned, rice 
size dolomite for maintenance. 
pr —Quick-setting magnesia 
refractory for new construction, 
resurfacing and maintenance. 


~Domestic dead- 
agnesia grain re- 


omlo MAGNE SITE 
burned high-m 
factory, equal to Austrian. 


095 PLASTIC — 


volun Strong plastic basic 


tory for hot and cold repairs. 


RAMIX—An air-setting, time-savin 
basic gaivadiars too ramme 
hearths and cold repairs in open 
hearth and electric furnaces. 
GUNMIX—A basic refractory for 
maintenance of furnace walls, 
sized for use with a cement gun. 
HEARTH PATCH —For deep hole 
tching and other quick repairs 
fo the basic open hearth. 
RAW DOLOMITE —Washed open 


hearth dolomite in rice size and 
standard 5,-inch. 


that a heat’s gone through?” 





@ The first time that question was posed to a Basic 
Refractories Field Engineer was two years ago, when 
Ramix was just earning its reputation as a depend- 
able cold-ramming refractory for permanent repair 
of open hearth bottoms. 


There was no hesitation in the Basic Engineer's 
answer: “In a very few hours after you get the pan 
welded.” And the job was actually completed — pan 
welded, Ramix tamped in, bottom dressed and the 
furnace ready to charge—in less than 24 hours after 


the break through. 


Here’s the simple procedure, followed in this and 
several other break-through cases since then: As soon 
as the furnace was cool enough, new plate was 
welded solidly to the pan from below. Next, Ramix 
tempered with water was shoveled into the hole 


(approximately 6 x 3 feet) and tamped in to conform 
to the old bottom contour. 


Then, after the furnace was brought back up to 
temperature, banks and bottom were washed down 
and the entire hearth dressed lightly with magnesite. 
The furnace was then ready to resume operation, 
with a permanent bottom repair that has stood up 
under hundreds of heats since then. 


Basic Engineers are “standing by” for all steel 
plants nowadays. They are your refractories service 
men and are always glad to assist. Don’t hesitate to 
call upon them for help. 


BASIC HEARTH 


«F BASIC 
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REFRACTORIES 


REFRACTORIES 
INCORPORATED 


FORMERLY BASIC DOLOMITE, INC. 


CLEVELAND, OHIO 
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Bronze for castings! 


“NAVY” TOMBASIL 


15 STANDARD ALLOYS 


Ajax High-Tensile Manganese 
Bronze 
Ajax Golden Glow Yellow Brass 


using Tombasil .. . 
Established Silicon 


9 
USE AJAX 


BY AJAX 


Ajax Tombasil 
Ajex Plastic Bronze 





Ajax Anti-Acid Bronze A copper-silicon-zinc alloy of the useful and versatile ‘“Tombasil’’ family 
Ajax Phosphor Bronze has been developed expressly for the war trend in nonferrous castings. 
Ajax Red Brass Ingots 


Ajax Manganese Bronze Its use releases reiatively large quantities of tin used in bronze alloys 
formerly required for such castings. 


Ajax Nickel-Copper 50-50% According to exhaustive laboratory and field reports, thig new alloy, known 
Ajax Manganese Copper as Ajax ‘‘Navy’’ Tombasil, possesses physica] properties far in excess of 
ie fee ae either Govt, “G’” Bronze (88-10-2 and 88-8-4), Spec, 46M6G; or “M” 

Ajax Silicon Copper Metal, Svec. 46B8G; as well as the Cu, Si. Alloy known as Spec, 46B28. 
Ajax Nickel Alloys 


Ajax Phosphor.Tin ~ Your inquiries will receive prompt attention. 


“AVA METAL COMPANY 


ESTABLISHED 1880 PHILADELPHIA 





AJAX ELECTRIC FURNACE CORPORATION, Ajax-Wyatt Induction Furnaces for Melting 
ASSOCIATE juax ELectrotHenmic CORPORATION, Ajax-Northrup Induction Furnaces for Melting, Heating 
COMPANIES: AJAX ELECTRIC COMPANY, INC., Electric Salt Bath Furnaces 


AJAX ENGINEERING CORP., Aluminum Melting Induction Furnaces 
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A SUPERIOR COPPER 
FORALL PURPOSES 
OFHC Copper conforms to the A.S.T.M. Specifications for 


electrolytic copper wirebars, cakes, etc., B5-27 with regard to 
metal content and resistivity, and is free from cuprous oxide. 





OFHC Copper is characterized by its freedom from casting 
defects and its bar-for-bar uniformity. Its freedom from oxygen 
results in great ductility and toughness as evidenced by its 
high reduction of area and resistance to impact. OFHC Copper 
withstands more working in hard condition when tensile 
strength is greatest, making it especially suited for products 
subjected to severe fabricating or service conditions, 


THE AMERICAN METAL COMPANY, LTD. 


61 Broadway. New York. N. Y 

















in die-casting machines for closing and 
opening the molds and ejecting the cast. 
ings. Such castings require less ma. 
chining than forgings and can be produced 
at a rate many times faster than the 
fastest forging equipment now in use, 


The most efficient use of the film-impact 
process requires a continuous supply of 
molten metal. Two of the largest steel 
manufacturers in Brazil are installing 
equipment for operating under this 
process. 


The method can be used for producing 
and refining steel. In this case, molten 
iron, high enough in silicon, is ryp 
through a film refining machine, which 
forms the iron into a thin continuous 
film in intimate contact with a film of 
molten slag (separately fused iron ore, 
or iron oxide with lime and flux) and 
insures complete diffusion by forcing the 
lighter molten slag through the molten 
iron. This reduces and removes some 
phosphorus, all the silicon and man- 
ganese, and some or all the carbon of 
the pig iron under the controlled op. 
erating temperatures. Machines can be 
designed to handle 1 to 3 tons per min. 


Partially refined metal is fed immediately 
into a second similar machine which 
forms it into a thir: film in intimate con- 
tact with another film of molten slag of 
the proper composition (calcium or other 
slag) which removes the remaining sul- 
phur and phosphorus. Refined metal is 
separated centrifugally from the used slag. 
The refined steel is so clean it can be 
run directly into an impact-casting ma- 
chine or into a ladle. Refining operation 
is very rapid because of the tremendous 
surfaces of reaction created unde: the 
process. Reactions are almost instanta .eous 
and being mostly exothermic no fuel is 
needed during the operation. The yield 
of steel is greater than the weig it of 
pig iron used, due to incorporatin of 
iron from molten ore used in this red. ction. 

—J. M. Merle, Steel, Vo’ 110, 
June 22, 1942, pages 22, 84, 1 2-103. 


Backing-Up Rolls 


Condensed from 
"Iron and Steel Engineer’ 


” A roll sleeve, while in service, is sub- 
jected to many variable stresses, some in 
the form of static pressure and some in 
the form of impact. Forged steel, for 
reasons which are well known, possesses 
greater density and greater homogeneity 
than the average casting and this quality 
in the forged sleeve is one of the reasons 
for expecting greater life than the ex 
pected life of a solid cast roll, or a cast 
roll sleeve. 


The second reason, which is of great im- 
portance, is the comparative ease and safe- 
ty with which a sleeve may be hardened 
and tempered, as compared with the man- 
ufacture and hardening of a solid roll, 
due to mass involved. 


Making the Rolls 


Since relatively large ingots of the high- 
est quality are required to be used for 
sleeves, electric or acid open hearth steel 
is recommended. The most popular m 
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To make available materials go as far as possible is 
now an urgent responsibility of the metallurgist. He 
must still meet very exacting specifications in the 
physical properties obtained. But a new resource 


ae ; . AMERICAN Production, American Distribution, 
has come to his aid. Improved methods of introducing American Control—Completely Integrated. 
Boron as a : sa 3 Offices: Pittsburgh, New York, Chicago, Detroit, 
n Styling ateehentt in irons and steels bave icp iemnaien’ iain Peancioce, Wiehe. 
been developed, with satisfactory results. Full infor- Sales Representatives: Edgar L. Fink, Detroit; H.C. 
mation is offered by the Molybdenum Co ration, Donaldson & Co., Los Angeles, San Francisco, Seattle. 


producer of Molybdenum, Tungsten, and Boron. 


a 
vA 
— 


MOLYBDENUM corporatiON OF AMERICA | cA 


Grant Building Pittsburgh, Pa. 


NOVEMBER, 1942 








Eliminate this Waste — 
bring Victory nearer! 


Concealed intrinsic metal values 
in non-ferrous skimmings, slag, 
cinders, corebutts and sweepings 
remove from production 3 to 5% 
metal and a high percentage of 
profits. 











Write for 
BULLETIN “'M1"’ 


Cives detailed information on how 
to end non-ferrous metal losses. It’s 
FREE on request. 











4 sizes 
to meet 
every demand 
of every plant. 








RECLAIMED METAL 


means more metal for War Work! 


Uncie Sam’s most vital need is more metal for 
tanks and bombers, ships and bombs, Yes, metal 
is a primary essential. Your waste pile can help 
supply it! 


DREISBACH METAL 
RECLAIMING MILLS 


will recover ALL the metal 991% clean for re- 
melting, at lowest cost per pound! Heavy man- 
ganese cast steel rolls crush and pulverize slag, 
cinders, waste material. Removes oxide, no 
abrading of metal; no further treatment of mill 
discharge or tailings. 

Now... when patriotism and profit are 

both at stake, write our engineering de- 


partment for facts and figures covering your 
own particular metal reclaiming problems. 


DREISBACH ENGINEERING 
CORPORATION 


527 Fifth Avenue, New York, N. Y. 
45 Warburton Ave., Yonkers, N. Y. 


A, 








per month , . . one shift . 
one operator and a 5 h.p. motor and re- 
circulating water. 


TOP 
CHARGE 
TYPE 


Vii 0 


Le cltom: Mi 


@ Flexibility, rapidity and economy of operation are 
distinguishing features of LECTROMELT furnaces. 
They are ruggedly built to give long and efficient serv- 
ice with minimum maintenance. Top charge type 
LECTROMELTS increase steel production with less 
consumption of power, and with savings in refractory 


and electrode costs. 


Both door charge and top charge 


LECTROMELTS are available in sizes ranging from 
100 tons down to 25 pounds capacity. Write for com- 


plete details. 


PITTSBURGH LECTROMELT FURNACE CORPORATION 


PITTSBURGH, ,PENNSYLVANIA 
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No. 5 Size Mill 
will mill 200,000 Ibs. 
of skimmings and sweepings 











used is to cog the ingot into a billet and 
then cut off the required weight, upset 
forge, hot punch and mandrel forge. After 
forging, cooling at a predetermined tate 
must follow in order to avoid flakes and 
internal fractures. 

After forging the sleeve on a mandrel, 
which permits thorough reduction and grain 
refinement throughout the entire cross-sec. 
tion of the forging, the sleeve is given a 
high normalizing treatment, followed by ap 
annealing treatment. After rough turning. 
the sleeve is hardened and tempered to the 
required hardness. 

The superiority of this type of treatment 
for backing-up roll sleeves is due to the 
hardness which may be obtained, as wel] 
as the fact that hard cementite particles 
are distributed uniformly throughout the 
steel and contribute to better wear resis. 
tance. 

The selection of the proper hardness of 
a roll sleeve is very important. High hard. 
ness minimizes spalling, but materially in. 
creases failure by splitting. Too soft a 
sleeve will promote spalling and also de. 
velops an “out of round” condition and 
loosens on the mandrel. 

The hardness generally falls between 55 
and 65 scleroscope for the average. Hot 
mill backing-up roll sleeves are made to 
the low side of hardness and cold mill 
sleeves to the high side because the cold 


mill pressures are higher than that o! the 
hot mill. 

Arbors are either turned down from .olid 
rolls, or made from forgings. If : ade 
from forgings, they are usually of a mild 
alloy steel, air-hardened and temper: | to 


secure a combination of hardness and 
toughness desired to withstand the extr. nely 
high pressure developed in a mill. 


After final heat treatment, the ors 
are machined and the body grou to 
a pre-determined size for the shrinki: 2 of 
the sleeve. The hardness of a forge: and 
heat treated arbor will vary accord to 
size, but generally speaking, the a. rage 
is between 35 and 45 Shore hardness 

The major portion of the arbors us: | are 
made from worn-out or badly spalle: cast 


steel solid rolls. These cast steel «rbors 
are apparently entirely satisfactory as some 
arbors are re-sleeved three and four times 
before being scrapped. 

Sleeves are now designed with a shoul- 
der on the arbor and a recess on the inside 
diameter of the sleeve. A lock ring is also 
inserted either at the shoulder end or the 
opposite end of the sleeve. This device will 
prevent the sleeve from moving laterally, 
but the shrinkage is all that prevents the 
sleeve from moving circumferentially 

It is advisable, particularly in the case 
of long sleeves, to permit cooling during 
shrinkage of the -central portion before 
cooling the ends. If the reverse process 0c 
curs, improper bearing at the center will 
result and the inherent stresses, in addition 
to the working stresses, might cause crack- 
ing of the sleeve. 


a Ae 


Service Factors 


There are many factors which affect the 
life and service of roll sleeves. At the ex- 
treme high pressure developed in the mills, 
all sleeves are subject to cold working of 
the surface metal. In due course of time, 
this metal will fatigue and develop small 
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Does this 
SWORD OF DAMOCLE 
Menace Your floors 


(AND YOUR PRODUCTION?) 
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© You re ber Damocles the courtier, seated by order of the 
tyrant nysius at a banquet with a su ord suspended over 
bis he a single hair. 
The ‘or pictured at the right, built of ATLAS Acid-proof Cements and ATLAS Acid-proof Brick, 
. thrives on .cids, alkalis, corrosive salts, organic and cleaning solvents . . . and takes the toughest sort of aire 
mechanic! punishment in its stride. ATLAS Acid Brick ATLASTIC 
Tegu' \ 'TROBOND, an Atlas Cement used to secure brick or tile in acid-proof floors, has an absorp- JOINED i . na Wa 
tion of le: chan 1%. Regardless of temperature, Tegul-VITROBOND sets in less time than it takes to ee | eee 
smoke or garette, and is ready for service immediately. 
ATI \cid-proof Brick, with textured surface, for. use with Tegul-VITROBOND, gives adhesion 
of approx» «cely 500 Ibs. per sq. inch. This adhesion, plus the remarkable strength of Tegul-VITROBOND, 
, makes a ¢.bination able to withstand tremendous mechanical abuse, as from heavy trucking and severe 
impact. 
ATL \cid-proof Brick resists all acids except hydrofluoric, is structurally strong and is vitrified so 
it will nc ill. It is dense enough to prevent crystal formation within the pores. May be had also with 
: wire cut 0: smooth surface, so may be suited to the purpose of any given job. Used with other ATLAS 
: Products, 1: delivers long and excellent service. 


OTHER ALLIES in your fight against corrosion include these additional ATLAS Acid-proof Materials: 





Carbo -VITROBOND — Tank linings for handling hydrofluoric and nitric 


acid mixtures. used in pickling stainless steel. 


KOREZ — Resin base cement. Absorption less than 1%. Sets by chemical action. 


Inert to all acids (except nitric, chromic and hydrofluoric) at temperatures to 
360° Fahr 


OTHER SPECIAL ATLAS ACID-PROOF CEMENTS for Floors, 


Sewers, Flues, Stacks, Fume Ducts, etc., etc. 


ATLASTISEAL — Triple layer impervious membrane. 
ZEROK Resin—and NEOBON—Synthetic Rubber Linings. 


Carbo - KOREZ— Inert to hydrofluoric and to all inorganic acids except 


nitric and chromic. Withstands temperatures to 360° Fahr. 


ALKOR - 


seis 


Inert to all alkalis, grease, solvents, and non-oxidizing acids. N SSS TERey. 








ATLAS OFFERS A COMPLETE SERVICE: Acid-proofing Materials, 


Proven Design — and Methods of Construction. If desired, construction may 














be done under our supervision. When you 








have a construction or replacement problem 
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dealing with acid-resisting units, get into 












touch with our nearest office listed at right, 


or write us here at Mertztown. 


“ATLANTA, Go. 175 Spring St., S. W. 
*CHICAGO, Wl. 333 No. Michigan Ave. 
“DALLAS, Tex. 3921 Purdue Street 

“DETROIT, Mich. 2970 w. Grand Blvd. 


The ATLAS 


“KANSAS CITY, Kan. 19 


13 Tauromee Ave. 
Madison Ave. 
(10)4656 Old Boston Rd. 
McRae Engineering Equip- 
ment, Ltd. 11 King St, West 


NEW YORK CiTy, 280 
PITTSBURGH, Po 
TORONTO, Ont., 


MINERAL Products Com 
pany of Califo 
REDWOOD CITY, California ve 


"558 First Avenue, South 












For this instructive technical booklet, address 





us at Mertztown. 
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CLEAN STEEL 


INCREASED 
PRODUCTION 


Investi ga te 


® Lunke-Rite—an extremely ef- 
fective exothermic, powdered 
compound for the control of pip- 
ing in steel ingots poured with or 
without, hot tops; and in steel 
castings. It increases ingot yield 
considerably. The additional heat 
created has a beneficial effect on 
quality of steel by reducing rate 
of cooling in center section of 
ingot. This fact is especially im- 
portant for large forging ingots; 
its tendency being to eliminate 
internal cracks.—Also used for 
fitting ladle stopper into nozzle; 
—as cover on steel in ladle where 
duplexing or reladling is prac- 
ticed;—as cover on hot metal 
being transported a distance from 
blast furnaces ;—etc. 


© Rite-Melt Cleanser— put in 


furnace during charging or in 
ladle. 


© Rite-Sulphur Reducer—put in 
ladle. 


© Rite-Stool Protector—put on 
center of stool. 





° Rite- Moldcote—...,, be easily 
sprayed and is economical to use. 





CONRAD WOLFF, DR.-Ing. 


The Rite-Products Company 
Irvington, N. J. 
P. O. Box 448 .. . Newark, N. Jj. 


Additional Products: 


Rite-Tonerde 
Finest levigated alumina 
Green-Rouge Polish 
Levigated Chromic oxide 


Mild Polish 
Levigated tin oxide 


Sharp Polish 
Levigated cerium oxide 
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cracks. If the cracks are permitted to grow, 
large spalls are certain to result. 

However, if these cracks are removed 
by frequent light cuts, in the lathe, the 
life of the sleeve can be materially im- 
proved. It is generally accepted that cracks 
cannot be ground out, but will increase in 
depth and remain in the roll after the 
grinding operation. 

The service of a roll or sleeve is gen- 
erally referred to as so much tonnage rolled 
and no reference made as to which stand 
the backing-up roll had spent most of its 
existence. The author's company has ad- 
vocated for years that the service of strip 
mill rolls and sleeves should be discussed 
in relation to footage or mileage actually 
going through the rolls, rather than ton- 
nage. 

The true service life of a roll or rolls 
sleeve cannot be determined by the actual 
tonnage produced, for the stand of the mill 
in which the roll was used must be taken 
into consideration. The only equitable 
method of comparing the service received 
would seem to be to establish a factor to 
be used in converting the tonnage rolled 
in each stand to terms of some one stand 
of the mill. 

This should be done on the basis of 
relative footage of roll circumference per 
ton of steel produced. For the want of a 
more accurate term, we shall call this fig- 
ure “foot-tons.”” This comparison is not 
entirely correct since the thickness of the 
piece in each stand is not considered, nor 
is the variable percentage of reduction in 
each stand compensated. But it is much 
more nearly a measure of merit than the 
bare statement of final tonnage. 

Examples of the establishing of such 
factors and their application to service 


records are given. 


—J. A. Succop, Iron & Steel Engr. 
Vol. 19, Sept. 1942, pp. 42-47. 


Aluminum Casting Alloys 
Condensed from “ASTM Bulletin”’ 


Most commercial metals contain metal- 
lic and non-metallic elements which are 
generally classified as “impurities.” The 
purest commercial aluminum still contains 
a total of about 0.2 or 0.3 per cent of 
such elements. Where aluminum is com- 
bined with other metals to form alloys, 
there are 14 common elements which may 
be desired alloying elements, innocuous or 
harmful. 

Aluminum can be purified electrolytical- 
ly, but the cost is too great to make it 
commercially practical. Since these minor 
alloying elements cannot be removed, it 
becomes necessary to use these alloys to 
the best advantage, especially under the 
present shortage of aluminum. 

Remelted aluminum has been success- 
fully used for a long time, but is limited 
by existing specifications. These were 
drawn in this limiting fashion because com- 
plete information on the effect of these 
elements was not generally known and be- 
fore the war there was plenty of pure 
aluminum. 

The problem now is to determine the 
following questions: 

1. What is an “impurity,”’ and when is 
a minor alloying element an impurity ? 

2. What effect has this “impurity” on 
the physical properties? 

3. What are the usable limits of this 





“impurity” ? 

This discussion is limited to aluminun, 
casting alloys which are sand cast, chill 
cast or die cast, and only the casting alloys 
specified by the ASTM will be considered. 
Two main groups of alloys are distin. 
guished: the aluminum-copper alloys and 
their derivatives, and the silicon alloys and 
their variations. 

To discuss the limits of impurities of 
minor alloying elements one must consider 
the influence of these elements (1) in re. 
spect to physical properties and (2) in re. 
spect to corrosion properties. 


Important Properties 

The first is easy to analyze and the sec. 
ond hard to prove or disprove. However 
the problem of corrosion is not as im. 
portant as the physical properties, which 
can be accurately measured and which give 
numerical data directly usable for design. 
ing of castings, machines, and apparatus. 
It is important to be well informed regard- 
ing the effect of these minor alloying ele. 
ments on the castability, machinability, 
tensile strength, yield strength, propor- 
tional limit, elongation, impact strength, 
heat treatability, and stability at elevated, 
subnormal and room temperatures. 

Castability is listed first because a poor 
casting, made of a high-strength, difficult. 
to-cast alloy, is less desirable than a sound 
casting made from a less strong but easy- 
to-cast alloy. 

Machinability is next, Machining cost 
is high; tool life is low; it might not be 
possible to obtain a finish which will guar- 
antee good bearing; or, in stressed mem- 
bers, drag marks of the tools will cause 
notch effects which may lead to weakness 
of the casting. 

It has been shown that, with certain 
exceptions, the effect of the minor a’ oy- 
ing elements on the mechanical prope:ties 
of aluminum copper, aluminum-copper sili- 
con, and aluminum-copper-nickel alloys is 
either beneficial or innocuous. The only cle- 
ment which requires rigid control is :.ag- 
nesium. In all these alloys (with the excep- 
tion of the 10 per cent Cu and the Y-a!'oy) 
0.10 per cent Mg is the maximum which can 
be tolerated without causing loss in ductil- 
ity. In cases where ductility is of prime im- 
portance, limitation of magnesium to °.05 
per cent is indicated. 


Effect of Specific Elements 

Iron is the next element which must be 
watched carefully. Since much of the con- 
tamination arises through the foundry proc- 
ess, every precaution should be taken to 
prevent unnecessary iron pickup. This is 
the more serious as the silicon content in- 
creases. 

All the other elements such as manga- 
nese, titanium, nickel, chromium, and co- 
balt in one group; and tin, lead, antimony, 
bismuth and cadmium in another group, 
are usually present in small enough amounts 
so that there is no harm; in fact in many 
cases great advantages occur when they 
are present. Furthermore, with good lab- 
oratory control and proper technique, these 
elements can be balanced so that the maxi- 
mum benefit is gained by their presence. 

The presence of these elements some- 
times changes the casting characteristics 
and some adjustments in the foundry prac- 
tice may have to be made to suit the alloy. 
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DO YOU NEED A 





BETTER 








REFRACTORY? 





Umzss you have been connected with the glass in- 
dustry, the chances are that you have never even heard of 
Corhart* Electrocast Refractories—a line of high-duty 
refractories, having very low porosity (less than 1%), 
which are made by melting refractory oxides, and cast- 


ing into finished shapes. 


But first in the glass industry, and now in non-ferrous 
metallic industries, Corhart Products have established 
themselves as the most satisfactory refractories avail- 


able for high output, low-cost operations. 


In each industry thus far encountered, Corhart Refrac- 
tory Products have first proved themselves in fortifying 
particularly vulnerable spots in heat or electrolytic proc- 
esses. If your process involves such vulnerable spots, 
we would like to tell you about our Products. Address: 
Corhart Refractories Company, Incorporated, 16th & 
Lee Streets, Louisville, Kentucky. 


cy ECo 
Rg Vo 
O 42555 % 


ENDURANCE 


CORHART 






ELECTROCAST 


REFRACTORIES 


* Not a product, but a trade-mark. 
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In many cases, the alloys have a some- inum alloys, the question of composition 





what lower melting point and greater would be simplified. 
fluidity; therefore, the pouring tempera- 
tures can be lowered. “Remelt Alloys” 

In most specifications only a minimum The statement is often made that remelt 
tensile strength and elongation are given alloys contain more oxides than so-called 
which would imply that these two are the high-purity alloys. However, there is sound 
only properties which the engineer re- reasoning which can disprove it. Fluxing, 
quires. In many alloys the elongation seems skimming, and holding the metal are iden- 
to be of prime importance. Remelt alloys tical procedures in the production of virgin 
usually exhibit the greater proportional and remelt metal, and there is no basis for 
limit and yield strength and somewhat low- the assumption that these methods work 
er elongation. It therefore seems advisable any differently on virgin aluminum than 
to supply the designing engineers with on remelt aluminum. 
data on proportional limit and _ yield It is, of course, possible to remelt alumi- 
strength in addition to the present infor- num and not remove the excess of non- 
mation on tensile strength and elongation. metallics properly. This is most likely the 
If these data were made available for alum- reason why nonmetallic impurities and re- 





The electrolytic refining 





process, originally con- 


SPECIAL HIGH GRADE ceived for the treatment 

gg 99 y! of complex lead-zinc ores, 
tio 

« consistently produces zinc 

pure of the highest purity. — «.. 


ANACONDA SALES COMPANY 


25 Broadway, New York 





Subsidiary of Anaconda Copper Mining Company 
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melt metal have become so closely asso. 
ciated in the minds of many. 

‘Remelted’’ aluminum has been in com. 
petition with primary metal for many years, 
and when the composition of the remelted 
aluminum is comparable with that of 
primary, no difference in properties jg 
found. That should be conclusive, both 
on the question of oxides and on any 
other prejudicial opinions regarding remelt 
aluminum. 


W. Bonsack, ASTM B illetin, 
Aug. 1942, pages 45-54. 


Light Steel Castings 
Condensed from “Foundry Trade Journal” 


The routine employed to produce liquid 
steel at the periods when it is most re. 
quired in a light castings foundry is dis. 
cussed. Two processes are used, the basic 
electric and the Tropenas converter. Em. 
phasis is laid on standardized charging and 
working in the electric furnace, and a 
special technique employed in the cupola 
supplying iron for the converter. It is 
claimed that, by the employment of these 
methods, loss of production caused by the 
pouring floor waiting for the furnace, or 
vice versa, is eliminated. 


The chemical changes that take place 
during the 2-hr. period of melting in the 
electric furnace probably occur in three 
phases: 1. Elimination of silicon and man- 


ganese. 2. Elimination of phosphorus. 3, 
Elimination of carbon. 

In Tropenas converter practice (20 cwt. 
Tropenas converter with a positive Rootes 
blower), a balanced blast cupola, 27 in, 
dia., capable of melting 3 tons of iron 
per hr., and one 2-ton capacity ladle for 
receiving the cupola iron for transfer to the 
converter were used. 


A normal blow in the converter is a: fol- 
lows: As the blast strikes the bath, ight 
yellow sparks and a small flame pr: ceed 
from the mouth of the converter. In «>out 
5 min. a reddish brown flame appear: di- 
rectly over the tuyeres. This spreads and 
develops in length and marks the begin- 
ning of the ignition period. At this stage 
any ferrosilicon that may be consi ‘ered 
necessary is added in lumps. Three min- 
utes after ignition, the flame attains its 
full height, and a vigorous boil ejects a 
little slag and metal from the mouth of 
the vessel. At this point the blast pres- 
sure is gently reduced to 3 lbs. per sq. in. 
After the converter is turned down, deoxi- 
dation takes place by addition of 45 per 
cent ferrosilicon and 80 per cent ferrfo- 
manganese. The carbon is adjusted by the 
use of cupola melt. The tapping tempera- 
ture of converter metal compares favorably 
with electric furnace metal. 


It is usually held that converter steel is 
more fluid than basic electric steel. In the 
experience of the authors, temperature is 
by far the strongest factor in fluidity. Tem- 
perature readings over a considerable period 
have shown that converter steel is consis 
tently 104 to 140 deg. F. hotter than elec- 
tric. It is their opinion that with well-made 
steels the difference in fluidity of the two 
types of steel at the same temperature is 


very small. 
—C. H. Kain and L. W. Sanders, 
Foundry Trade J., Vol. 67, 
July 23, 1942, pages 281-286, 292. 
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Heed more Steck Production? 


Armstrong’s Ingot Insulation saves steel 
and increases yield per ingot 





HERE, ordinary ingot treatment was used. 
Note deep pipe and resulting waste. 


YOUR yield of steel can be in- 
« creased without any change 
your ingot production facilities. 
mstrong’s Ingot Insulation gives 
u greater yield from each ingot 
reducing piping. A deep pipe 
ans a large and wasteful crop 
from the bloom. A reduction of pipe 
depth by the use of this insulation 
has In many cases increased the 
yield as much as 2% to 4%. 
Armstrong’s Ingot Insulation is 
finely ground cork treated to retard 
combustion of the material when it 
is exposed to the molten metal. It is 
applied directly on top of the ingot 
immediately after completing the 


ARMSTRONG’S 
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pour. Because this insulation keeps 
the metal in the hot top molten it 
assures effective feeding for a con- 
siderably longer period of time than 
any commonly used material. 


Insulation Aids Repouring 


Other advantages of Armstrong’s 
Ingot Insulation are, (1) Repouring 
possibility: When it is necessary to 
use more than one ladle of molten 
metal to complete an ingot, Arm- 
strong’s material keeps the metal in 
the top of the mold molten long 
enough so that more metal can be 
added to the ingot without entrap- 
ping undesirable elements. (2) No 


INSULATING 








HERE, Armstrona’s [ngot Insulation was 
used. Note absence of pipe and saving of metal. 


chemical change: Armstrong’s Ingot 
Insulation contains no elements in 
sufficient quantity to influence the 
chemical composition of the ingot. 
Armstrong’s Ingot Insulation 
weighs approximately 25 lbs. per 
cu. ft. It is readily available now. 
Our engineers will be glad to co- 
operate with you in running plant 
tests to determine how this insula- 
tion will meet your specific require- 
ments. For complete facts about 
this efficient material and test data, 
write today to Armstrong Cork 


LA 


Company, Insulating Re- 
fractories Department, 922 





Concord St., Lancaster, Pa. 
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Making Ferro Alloys in Brazil 


Condensed from Proceedings of the 
Electrochemical Society 


Early in 1941, owing to big opportuni- 
ties which seemed to be available in South 
America and in view of the desire on the 
part of the Federal Government to develop 
closer relations with the South American 
Republics, a study was made of economic, 
industrial and social conditions in Brazil, 
with the view of developing certain natural 
resources in Brazil. 

The manufacture of steel, which will 
soon be a basic commodity in Brazil, re- 
quires auxiliary materials. The ferro 


alloy group is one of the most important 
ot these. 

A preliminary survey of raw materials 
indicates that the basic materials necessary 
for electric furnace production of ferro- 
manganese, ferrosilicon, ferrochrome, and 
ferrotungsten are available near the sug- 
gested site of the plant. Labor rates are 
very low, and electric power from the Para- 
una Falls plant is now being sold at about 
0.4 cents per kw.-hr., in small quantities. 
Large blocks bring a lower rate. 

The suggested initial installation would 
represent an investment of $650,000, and 
would produce ferromanganese, ferro- 
chrome, and ferrotungsten having a yearly 
value of $1,500,000. The estimated gross 


schemata bdccirebate said -—— 
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COLUMBIA 
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PITTSBURGH 
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spread between selling price and operating 
cost is $636,000. The operating costs in- 
clude labor, materials, power, and all ex. 
penditures, but do not include taxes, re- 
serves, depreciation, and similar items. 

The suggested completed plant is to have 
increased capacity for ferrochrome and 
ferrotungsten and in addition is to have 
furnaces for production of ferrosilicon, cal- 
cium carbide, silicon carbide, and electric 
cast iron. For the entire plant the esti- 
mated total investment is $2,064,000 and 
the yearly estimated spread between selling 
price and operating cost is $1,569,000. 
Again, the estimated operating costs do 
not include interest, depreciation, taxes, 
and similar capital charges. 

Operation of the proposed electric fur- 
nace plant would not involve serious com- 


petition to American manufacturers. 
—W. A. Darrah, Proc. Electrochem. Soc., 
Preprint 81-29, April 1942, 


Control of Multi-Fuel Furnaces 


Condensed from 
"Iron and Steel Engineer” 


The use of more than one fuel on open 
hearth, soaking pit furnaces and boilers 
has stimulated the development of auto- 
matic control equipment for these appli. 
cations. The earlier applications of co: 
trol to furnaces fired in this manner were 
usually accomplished by equipping the a 
fans with more than one inlet. With th 
arrangement it is possible to control co: 
bustion air in relation to each fuel bei 
burned by regulating a damper at the 
let of the fan. 

A later development in control equipm« 
provided a means of summarizing 
various fuel flows so that an index of 
total air requirement would be secur: 
From this index combustion air coud 
easily be controlled. 

The use of multi-fuels not only aids o 
better fuel distribution throughout 
plant, but also permits greater flexibil 
in operation to control flame character. 


<= 


Features Desired 


The desired features of any summarizing 
device are as follows: 

1. Compensate for air infiltration. 

2. Use any flow impulse characteristic. 

3. Adjust for various atmospheres. 

As most flow indications follow a square 
root law, that is, the differential pressure 
varies as the square of the flow, the cor- 
responding relationship between the two 
is parabolic. This makes it impossible to 
add differential pressures representing in- 
dividual fuel flows, to obtain an indication 
of the total air requirement. Therefore, any 
method which is employed to proportion 
combustion air to more than one fuel flow, 
requires that this relationship be taken 
into consideration. 

One method which has been used to 
summarize fuel flows is to extract the 
square root cut of the flow indication. 
Then by totalizing these values an indi- 
cation of total fuel measurement is se- 
cured. 

Another method, which has been in use 


METALS AND ALLOYS 





for 
quality 


THROUGH 
THE YEARS 
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Since 1864 — thru 78 years and 4 Wars— it has been our job and 
privilege to supply the vital industries with Top Quality refractories. 
Today, our factories and personnel are working harder than ever 
before, increasing Production and still maintaining the high standard 
of Taylor Quality. The exingencies of Global War limit the use of 
P. B. SILLIMANITE refractories to those industries which must 
have them for the completion of necessary War materials. We 
deeply appreciate your co-operation in this period of emergency. 
Anticipate your needs—limit orders to actual requirements. 





MANUFACTURERS OF REFRACTORIES CINCINNATI OHIO U.S.A 
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for a number of years, is to make use of 
pilot flows proportional to the respective 
fuel flows and to summarize these pilot 
flows, thus securing an index of total air 
requirement. Many variations of this sum- 
marizing principle have been employed 
in open hearth and soaking pit practice to 
secure the desired operation peculiar to any 
plant condition. The equipment described 
in the following supplements the sum- 
marizing equipment described previously 
and provides for the features stated in the 
basic problem. 


Operating Principles 


The first portion of equipment required 
to accomplish the above is done by means 


of a “transformer,” which converts or 
transforms the flow impulses into propor- 
tional cylinder movement. The differential 
pressure developed by an orifice in the fuel 
line acts upon a diaphragm system, so 
that the jet pipe controls through the hy- 
draulically operated cylinder an adjustable 
cam in such a way as to balance the force 
of the diaphragm by compressing the op- 
posing spring. 

Thus there is a definite relation between 
fuel flow and the cam movement. The ad- 
justment then made is such that the move- 
ment represents ‘‘air demand’ for a given 
fuel flow. Having thus obtained a move- 
ment, which is directly proportional to the 
air requirement for the fuel which is be- 
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ing used, the next step is to summarize this 
indication with one obtained from other 
fuel or fuels. The cam used on this reg. 
ulator has an adjustable pitch, which per. 
mits compensation for any characteristics of 
the fuel impulse. 


After establishing a mechanical move- 
ment, which is directly proportional to the 
air requirement for one fuel, it is merely 
necessary to take the same step for the 
second fuel and add the mechanical move- 
ments of both. Thus we establish the 
air requirement for the two fuels. 


The summarization of the two mechani- 
cal movements is accomplished by means 
of a summarizing gear. This device has 
the ability to add or subtract mechanically 
two mechanical movements so that the re- 
sult is always the correct sum of the 
two. 


In principle it is similar to that which 
is employed in the differential gear of 
an automobile, in which the drive shaft 
will remain at the constant speed, while 
one rear wheel is turning faster than the 
other while making a turn. The sum- 
marizing gear is merely the reverse opera- 
tion of the differential on a car in which 
the two shafts are moved in relation to the 
air requirement and the summation of these 
two movements is summarized by the sum- 
marizing gear. 

Assume a typical example where two 
fuels are being burned and the orif 
plate located in the line of fuel No. 
develops a differential pressure proportional 
to the fuel flow. This differential in turn 
actuates through the regulator and its ad- 
justable cam and cylinder a mechanic.! 
movement proportional to the fuel flow 
as to set up the actual air requirement. 


This mechanical movement is direc 
connected to one-half of the summariz 
gear. For the second fuel a similar » -- 
rangement is provided and its mechani .| 
movement, proportional to the fuel fi 
and setting up its air requirement, is c 
nected to the second half of the summa: 
ing gear. Examples are given of total ; 
flow control and of heat-input control w:*h 
manual, semi-manual and automatic cont: ol 
features. 


—T. C. Vaaler, Iron & Steel Env’, 
Vol. 19, Sept. 1942, pp. 134-140 


Dry Blast Production 


Condensed from 
“Canadian Metals & Met. Industries” 


Four methods of increasing pig iron 
production are: (1) The use of higher 
grade ore; (2) the construction of new 
furnaces; (3) oxygen enrichment of blast; 
and (4) the use of dry blast. 

Any moisture in the air supplied to 
the blast furnace means additional dilu- 
tion of the oxygen in the air involving 
some additional load on the blowers, 
when they are already handicapped by hav- 
ing to blow air at the higher temperatures 
of the summer season. At the tempera- 
ture of molten iron, water vapor reacts 
rapidly with coke in an endothermic re- 
action, thereby additional fuel is needed 
to maintain the heat. This may amount 
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Where conditions require a cement of unusual 
strength and high resistance to abrasion, con- 
sider these Penn Salt resin cements: Asplit*, for 
conditions always acid... Causplit*, for alternate 
acid and alkaline conditions. These are easy to 
handle and will withstand a wide range of cor- 
rosive conditions up to 350 degrees F. 
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Wartime needs demand time-saving wherever possible in acid- 
proof construction. Wartime pressure for the utmost in production 
means that corrosion-resistant construction must stand up. Penchlor 
Acid-Proof Cement meets both these requirements with a record of 
proved performance. 

With Penchlor Acid-Proof Cement you can get brick-lined equipment 
into service without delay because this tough, long-lasting sodium sili- 
cate cement offers these advantages: Quick-setting and_ self-harden- 
ing—easily handled—no heating required—no drying delays—no 
acid treatment. 

Continuous production is possible because Penchlor Acid-Proof 
Cement has proved itself in years of uninterrupted service. Great 
strength and minimum porosity reduce repairs to a minimum. The 
mortar set is permanent. There is less shrinkage with Penchlor Acid- 
Proof Cement. It is steam and water resistant. It adheres well to a 
wide variety of construction materials. 
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to as much as 10 per cent of the total 
fuel, increasing by an equal amount the 
total volume of air to be compressed for 
any given temperature, and causing more 
coke ash to be smelted. 

With full dry blast operation at the 


Isabella furnaces of the Carnegie Steel 
Co. at Etna, Pa. 10 per cent increase 
in production with 10 per cent decrease 
in coke was obtained. The use of blast of 
uniform moisture content (about 3 grains 
per cu. ft.) made possible in one plant 
an increase of 20 per cent in tonnage 
and a decrease of about 13 per cent in 
coke consumption over a 1-yr. period. 
Minimum benefits should be 10 per cent 
in output and 5 per cent decrease in coke 


Fisher LININGS 


for Fisher 
FURNACES 
because.... 









consumption. Although the average at- 
mospheric moisture is lower in summer, 
it is not uniformly low so there is little 
difference in efficiency in winter and sum- 
mer. A uniform atmosphere is essential 
for maximum benefits of the use of dry 
blast. 

The three basic methods of removing 
moisture from the air are: (a) Chemical 
absorption (b) refrigeration, and (c) ad- 
sorption with solids. Solutions of calcium 
chloride, calcium bromide, lithium chloride 
and lithium bromide have been used as 
chemical absorbents, and ammonia or brine 
as refrigerants. Silica gel has been used 
at the Wishaw installation where there 
are six absorber units. 





Replacements are exact duplicates of 
original linings furnished in new furnaces. 


@ Each tile is tongued and grooved on the 
connecting edges to provide close fitting, 
interlocking joints. 


@ All Lining sizes carried in stock for imme- 
diate shipment. 


@ Fisher Linings are pre-burned to better 
withstand high melting temperatures. 


@ Only the highest quality silicon carbide 
available is used. 


Write for your copy * 
of “Fisher Products 
for the Foundry”. 


5541 
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Fisher Lining Shapes are molded and pre- 
burned in Fisher’s own plant. 
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Each unit consists of a large steel box in 
which are placed trays containing the gel 
in granular form, so arranged that the air 
passes through them in parallel. At one 
end of each box are valves communicat. 
ing with the atmosphere or with the ac. 
tivating gas. At the other end are simi. 
lar valves which allow either the air to 
pass to the blower, or the gases and water 
vapor to pass to a small exhaust fan used 
for activating. Five units are normally 
used for adsorption while the other one 
is being activated. The normal period 
for the activation of one unit is about 
ly, hrs. 

Between the dehydrating plant and the 
blower there is an adjustable inlet for 
atmospheric air which is used for dilut. 
ing the dried air to the moisture figure 
aimed at. The moisture content varied 
over a 20-month period between 1.09 and 
1.89 and averaged 1.37 grains per cu, 
ft.; about 2 Ibs. of gel per cu. ft. of air 
treated per minute is used and the suc. 
tion required to draw the air through was 
114 to 2 in. water gage. Forty-four refer. 
ences are given. 


—David Wolochow, Can, Metals & Met. Inds., 
Vol. 5, Aug., 1942, pages 230-237, 


Ford Makes Magnesium 


Condensed from 
“Chemical & Metallurgical Engineering’ 


A special committee of the National 
Academy of Sciences was formed to find 
new processes for making magnesium. Its 
conclusion was that the ferrosilicon proc. 
ess, which had been developed in the Ca- 
nadian National Research Laboratory would 
give the best results with the minimum 
time-cost risk. 

Although the work of his ow: en 
gineers had pointed toward the further 
development of a carbo-thermic process 
as the most promising and economic, 
Mr. Ford agreed to accept the committee's 
recommendation that the  ferro:ilicon 
process should be used. 


Early Work 


Within a week after the N. A. S. Com 
mittee’s visit [to the Ford plant} special 
iron castings were made to serve as a 
retort and experimental production of mag- 
nesium was started by the ferrosilicon 
process. 

In the Spring of 1942, gas fires were 
lighted in the first furnace and magnesium 
was first produced on a commercial basis 
shortly afterward, less than 2 months after 
the first furnace brick were laid. Mean- 
while, workmen were pushing construc 
tion on the next section of furnaces, and 
the smelter began its round-the-clock sched- 
ule to the Victory effort. 

While construction tempo was proceed- 
ing, retorts of varying alloys and sizes 
were tested in a pilot furnace to determine 
the most efficient mass production setup. 
A 20-in. diameter was first tried, but the 
time required to raise the tube to the 
proper temperature was too long. Other 
diameters ffom 6 in. to 20 in. were €X 
perimented with and more than a thousand 
different runs were concluded to find the 
most economical methods. Eventually 4 
retort of 22 ft. in length, with 10-in. id, 
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More and more burner and furnace manufacturers 
in the field of industrial heating are today furnish- 
ing the Ingersoll-Rand Type"“G” MOTORBLOWER 
as the source of combustion air. Typical of such 
an installation is the 7% hp single-stage unit sold 
through the R-S Products Corp. to the Lebanon 
Steel Foundry for air supply to the oil burners of 
two direct-fired car-type hearth furnaces used in 
the heat treating of steel castings. 


Economical trouble-free service is a “must” for 
all war equipment manufacturing facilities. These 
characteristics have been amply demonstrated by 
large numbers of Type “G” MOTORBLOWERS 
now in operation. 


Specify Type ''G’’ MOTORBLOWERS 
PRESSURE: Ya to 2Y% Ib. POWER: 2 to 30 hp. 


12-205 


NOVEMBER, 1942 


_R-S Products Corp. 
F % OIL FURNACES 


VOLUME: 100to 4500cfm. BULLETIN: Form 2671-B. 
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made from chrome-nickel steel, proved most 
satisfactory. 

The ferrosilicon process of producing 
magnesium metal is relatively simple—at 
least in outline. Dolomite, the naturally 
occurring calcium-magnesium carbonate, is 
one of the most abundant of our limestones, 
with deposits widely scattered throughout 
the United States. The combination of 
the dolomite and ferrosilicon, properly pro- 
portioned in a vacuum at a high tempera- 
ture, causes the magnesium to be driven 
off as a vapor. Coming into contact with 
this condenses while the 
iron rides along on the coat-tails of the 
silicon. 


a cool surface. 


Production Operations 
The production flow at the Ford plant 


proceeds in two stages—calcining and 
smelting. From the Michigan quarries, 
dolomitic limestone is brought to a for- 
mer cement plant to be dehydrated, pow- 
dered and calcined. The burning process 
removes approximately 50 per cent of the 
weight of the raw stone in the form of 
carbon dioxide. 

The calcined 
ferrosilicon 


dolomite and precrushed 
proportioned into large 
compartment ball mills which have the dual 
function of powdering and mixing both 
materials. They further compact the mix- 
that less tendency for 
segregation during storage. 

This dehydrated dolomitic lime and fer- 
rosilicon mixture is stored, transported by 


are 
there is 


ture so 


trucks to the magnesium smelting plant, 





Here’s a simple, safe 


answer to many 


wartime pickling problems ...FERRISUL! 


(anhydrous ferric sulfate 


Saves Valuable Metal—On 18-8 stainless steels and many other 
steel alloys, Ferrisul solutions completely remove oxide scale 
with no measurable attack on metals, thus producing substantial 
savings in metal and chemicals previously lost in the pickling 
bath ...and leaving an ideal surface for further finishing opera- 
tions. Similar savings are made on copper and copper alloys. 


Safe to Use—A mild, acid oxidizing agent, Ferrisul will not 
burn the skin and does not give off dangerous or noxious fumes. 


Easy to Handle—Ferrisul is a dry, granular powder which takes 
up a minimum of space, thus solving many storage and handling 
problems created by other pickling chemicals. For full infor- 
mation on Ferrisul’s unique advantages and for experienced 
technical advice on your wartime pickling problems, write: 
MONSANTO CHEMICAL COMPANY, Merrimac Division, Everett 
Station, Boston, Massachusetts. 












MONSANTO 
CHEMICALS 


SORVING IMOUSTAY. WHICH SERVES ManKiND | 
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HELP! Prompt return of empty tank 
cars, carboys and returnable drums will 
help speed your next shipment of Mon- 
santo chemicals... by helping to relieve 
critical shortages in shipping equipment. 








where, in the briquetting unit, the dolo. 
mitic lime (mixed with 75 per cent ferro. 
silicon in a ratio of slightly less than 6. 
to-1) is compressed into handy shape. The 
finished briquettes are then ready for the 
smelter. 

The magnesium smelting furnaces are 
arranged in a number of rows. Each fur. 
nace is 19 ft. high, 16 ft. wide, and 18 
ft. long. Through the middle of each runs 
two tiers of Nichrome pipe, 11 to each 
furnace, banked six on the bottom 


row, 
and five on the top. These are the re. 
torts. They are 22 ft. long, 13 ft. of 


which is in the heat zone, and 31 in. 
of which projects from each end of the 
furnace. Furnaces are designed to use 
either 10 or 12-in. i.d. retorts. These 
are supported inside the furnace by refrac. 
tory brick Split steel sleeves fit 
inside each retort on the ends projecting 
from the furnace. It is on these that the 
magnesium condenses and crystallizes. 


arches. 


Smelting in Vacuum 


Smelting must be carried out in a high 
vacuum. This is accomplished by mani- 
folding each retort into a vacuum pump. 
A 1.5-in. pipe leads from each retort and 
into one of four furnace manifolds, which, 
in turn, lead to the floor beneath each 
furnace where they connect with four 
vacuum pumps each driven by a 5-hp. clec- 
tric motor. These pumps, rated at 100 
cu. ft. of air per min., remove the air 
from the retorts. Metal caps placed over 
the retort ends facilitate in maintaining 
the high vacuum. 

The briquettes are preheated above the 
furnace proper before loading into the re- 
tort. Furnace exhaust gases are circu! ted 
through this.area on their journey to the 
chimney, and the briquettes are thus |hat- 
ed. As the retorts open for charging, 
these preheated briquettes are loaded 
the 22-ft long tubes, the load weight 
retort being 350 Ibs. The end caps are 


then attached and the vacuum pu nps 
started. 

Each furnace is fired by numerous gas 
jets from each side. They burn purified 


coke-oven gas and maintain the necessary 
temperature inside the furnace. This 
assisted by the vacuum, causes the mag- 
nesium to vaporize. An §8-hr. cycle re 
leases the greater proportion of the metal. 
The vacuum, aside from its necessity in the 
chemical reaction, tends to draw the mag- 
nesium vapors to the ends of the retorts. 
Here, after some experimenting with 
water-cooling, it was found that cooler 
air temperatures at the end-tube portions of 
the retorts were sufficient to cause the 
necessary condensation. The metal is de 
posited on the split iron sleeves lining 
the extremities of the tubes. 

After 8 hrs. of firing, the sleeves, with 
their magnesium deposits, are withdrawn 
from the retorts and the crystallized metal 
removed. Theoretically, 20 per cent of 
briquette weight should be deposited as 
magnesium. This would represent 70 
lbs. of metal per charge. 

Censorship prevents disclosure of mag- 
nesium smelting production per furnace 
per day, but it is high, and the furnace 
operates 24 hrs. each day on 8-hr. firing 
cycles. 


—G. E. Stedman, Chem. & Met. Engrg. 
Vol. 49, Sept. 1942, pages 134-137. 
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Therwllflake 


INSULATION BRICK 


One of lightest insulation brick available— (about 


one pound each). 


Has low thermal conductivity, and is most eco- 


nomical for efficient insulation. 


Can be compacted without breaking and cuts easily. 
Especially valuable for back up work behind fire 


brick walls. 


Acts as expansion cushion between furnace walls 


and binding structure. 


* 
Write for Information and Prices Illinois 
Clay Products 
Other Therm-O-flake Products C 
Made from Exfoliated Vermiculite 
sranules - Brick - Block - Concrete sours, su. 
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A NEW BOOK JUST OFF THE PRESS 


“FLUXES” 


“When, where and how to use them” 


28 pages of information needed by 
every Foundryman and Metallurgist. 


If you melt metals write for your copy 


it’s FREE 


NIAGARA FALLS SMELTING & 
REFINING CORPORATION 


Office, Laboratory G Works Buffalo, New York 


Annual capacity 50 million pounds 


















Type 20 Heroult Furnace produc- 
ing stainless steel. An all-welded, 
floor-mounted unit embodying all 
latest improvements. 


ARTICULARLY designed and equipped for high- 
quality melting and refining of ferrous materials by 
either basic or acid process—including alloy, tool and forging 
steels, iron and steel castings. Any capacity from '/, ton to 
100 tons; removable roof, chute, machine or hand charging. 


AMERICAN BRIDGE COMPANY 


General Offices: Pittsburgh, Pa. 
Offices in the larger cities 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 
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Cladding Methods in Germany 


Condensed from 
“Korrosion u. Metallschutz” 


Under the title Plattiertechnik (Mechani- 
cal Plating Technique) a whole issue of the 
above journal is devoted to the manufac. 
ture, properties and treatment of clad met. 
als, several authors writing on the develop. 
ments and surveying literature exhaustively 
in the different fields of this technique, 
which has become so important in many 
countries in conserving valuable materials. 

The so-called “compound process” is to- 
day greatly perfected; it consists in the 
manufacture of cast-together materials or 
joining them under pressure and _ heat, 
The latter procedure is widely used in 
Germany, and permits the building of large 
tanks, vats and vessels in dimensions not 
possible before where nickel had to be 
used as material of construction. 

The use of compound clad materials 
(nickel on steel, copper on steel) makes 
possible considerable saving in expensive 
materials. Very frequently, plating with 
non-rusting steels is used; the likelihood 
of the carbon of the base material dif.- 
fusing into the cladding and forming 
chromium carbides in the grain boundaries 
can be prevented by using diffusion-pre- 
venting intermediary layers. 

The problem of welding plated mate. 
rials has been satisfactorily solved by spe- 
cial welding processes; patent literature 
in this connection is surveyed (65 refer- 
ences ). 

E. SCH6NE discusses questions of quality 
in the production and use of plated sheets. 
He states in general that for plating by 
roll-welding those metals can be used that 
have a melting point higher than 1!400 
deg. F. irrespective of whether the  lad- 
ding is done on one side only or both; 
in the latter case, cladding materials and 
thicknesses can be different on both ; ides, 
according to the purpose. 

Of great interest are the testing micth- 
ods for determining the bonding of the 
clad layer to the base material. The re- 
sults of such tests show that the adhcsion 
increases with the rolling temperaturc (as 
is quite natural), and that even for cop- 
per on steel bond strengths have been 
found about equal to the tensile strength 
of copper. 

Such tests are now made in special set- 
ups, at as low as —275 deg. F. and as 
high as 2000 deg. F. At these high tem- 
peratures, even quenching in water does 
not separate the plated layer from the 
base. 

Bending fatigue tests at 10 x 10° load 
alternations and with loads of 20, some- 
times even over 50 kg./mm.’ in the outer- 
most region also did not show a sepafa- 
tion. 

Flame-cutting, which is relatively dif- 
ficult with copper, nickel and_ stainless 
steels, can readily be used for clad sheets 
by using the following precautions: Cop- 
per and nickel-clad sheets should be cut 
from the clad side, inclining the flame 
10-15 deg. forward, and adjusting it s0 
that the point of the cone just touches 
the clad layer. Cutting velocity and oxy- 
gen pressure depends on the thickness of 
the copper layer; in flame-cutting ni 
layers the velocity can be considerably im 
creased. 
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CINDBERG FURNACES 


IN THE AIRCRAFT INDUSTRY 


ALL THE LEADING AIRCRAFT MANUFACTURERS and subcontrac- 
tors in the country employ Lindberg Cyclones for the preci- 
sion heat treatment of aircraft parts. In the heat treatment of 
| aluminum and magnesium alone, the Cyclone is ideally 
: suited because of its heating uniformity and accurate tem- 
| perature control. The high quality of the tons of heat treated 
stampings, castings and forgings which are turned out of 
Cyclones each day, is due to the famous Lindberg 100% 
forced convection heating principle. 


HEATING UNIFORMITY 


Uniform heating is the result of great volumes of air being 
circulated at a two-mile-a-minute velocity through the work 
chamber so that exactly the same degree of heat is forced to 
every part of the charge. Under this condition, it is impos- 
sible for damaging heat differences to exist. Repeated mul- 
tiple point pyrometer tests, using 6 or more thermocouples Aluminum stampings, on a rack, being charged into a large, 
at various points in the work chamber, show a straight line box type, Cyclone furnace for solution heat treatment. 
on the temperature recorder. 
The |.indberg Input Control governs the input of heat in 
accordance with the demands of the charge. When little 
. heat is needed, little heat is automatically supplied, thus 
| elimina|:ing disastrous surges in heat supply. 


WH, IS MEANS TO THE AIRCRAFT INDUSTRY 


It mean- that production is necessarily greater because large, 
dense lo.ids are heated with an assured uniformity. It means 
a smooth flow of non-ferrous heat treating production. It 
means that each piece of vital equipment is not held up 
because of wasteful rejection, and too, it means that you 
have one less production problem to worry you in these 
) days of wartime pressure. 

Ask about the Cyclone and its possibilities in your own 
| shop. A Lindberg sales engineer will be glad to discuss your 
) problems with you. 
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These furnaces for the heat treatment of non-ferrous 
, metals have been built in a wide range of sizes, in 
both vertical and box type designs. 

The vertical or pit type Cyclone comes in 80 dif- 
ferent standard sizes of varying diameters and 
depths. The box type Cyclone is made in 58 differ- 
ent standard sizes. 


wie A mass load of magnesium castings which are uniformly 
LIN DBE RG E NGI N E E K : N G COM PANY and accurately heat treated daily in this Cyclone box 
2451 WEST HUBBARD STREET * CHICAGO type furnace. 




















CYCLONE For Low-cost ACCURATE TEMPERING 
NES EELES SEEDS ONE: IE DL AES REE ET ETRE oa tll — 


SUPER-CYCLONE For HARDENING, ANNEALING, NORMALIZING, TEMPERING, NITRIDING : 
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HYDRYZING FOR SCALE-FREE AND DECARB-FREE HARDENING 





These 8 “Pointers” Will Help You 


Get Maximum Service from Lead 
mnt wate Pots... 


1. Avoid direct contact of flame 
with pot. 

2. Remove sludge from bottom 
of pot daily or as often as prac- 
ticable. The life of the pot is in 
direct proportion to the frequency 
with which it is cleaned out. 

3. Furnace atmosphere around 
the pot should be pyrometrically 
controlled to prevent pot exterior 
from exceeding 2000°F. Amsco 
Alloy begins to slowly oxidize 
above this temperature. 

4. Do not exceed thermal capac- 
ity of bath. Pyrometer inside of 
pot should be carefully watched 
because an excessive drop in 
temperature indicates cold mate- 
rial is being charged in excessive 
quantities and too frequently. 
High rates of firing are then re- 
quired to bring up the tempera- 
ture, which reacts unfavorably on 
the pot exterior. 

5. Baths should be brought to 
operating temperature as slowly 
as possible. 

6. Use an effective seal between 
pot rim and furnace rim to pre- 
vent spillage or “creeping” of 
salts. Combustion products of all 
heat treating salts are highly cor- 
rosive and cause rapid deteriora- 
tion of pots and furnace linings. 






Chicago Heights, tilinols 


Inspect frequently to make cer- 
tain salts are not reaching outside 
of pots. 

7. When furnace is not in opera- 
tion, such as overnight, keep burn- 
ers on enough to prevent solidifi- 
cation of bath. Extended pot life 
and savings in time required to 
bring both back to operating tem- 
perature will more than offset 
cost of fuel. 


8. Where firing conditions make 
impingement of flame on pot un- 
avoidable, it is advisable to turn 
pot occasionally, so as to expose 
all sides equally to the higher 
temperature at the point of im- 
pingement. 

Typical units are shown: R-433, 
a 20x20” cyanide pot of Amsco 
Alloy grade F-1. C-560, a lead 
pan of grade F-10. Beside pots, 
carburizing containers of unit 
and sectionalized design, trays, 
muffles, retorts, conveyor chain 
and furnace parts are available 
of laboratory controlled, X-ray 
checked, Amsco Alloy. Amsco 
metallurgists and engineers have 
helped, in an advisory capacity, 
to convert the heat treating equip- 
ment of many plants to war 


production. Send for Bulletin 
1041-A, 














AMERICAN MANGANESE STEEL DIVISION 
OF THE AMERICAN BRAKE SHOE & FOUNDRY CO. 





Genuine Manganese Steel, ‘The Toughest Steel Known” 
Chromium-Nickel Alloy Castings for heat and corrosion 
Power Shovel Dippers. Dredge and Industrial Pumps 
Welding Materials for reclamation and hard-surfacing 


FOUNDRIES AT CHICAGO HEIGHTS, IL; NEW CASTLE, DEL; DENVER, COLO, OAKLAND, CALIF; LOS ANGELES, CALIF, ST. LOUIS, MO @ 
OFFICES IN PRINCIPAL CITIES 
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Sheets clad with rustless or acid-proof 
steels are best cut from the base-metal side 
whereby the burner is inclined 12 deg. 
opposite to the cutting direction; the start. 
ing point should be well preheated. Of 
the utmost importance is surface treatment, 
as defective surfaces give easy rise to cor. 
rosion. Proper cleanliness of the sur. 
face is best obtained by mechanical treat. 
ment, especially grinding. 

Chemical properties of plated sheets and 
their welds are treated by W. RADEKgr. 
Only those metals assure a good bond 
with the steel base that are uniform in 
structure and pure; especially should they 
be free of oxygen and sulphur as these 
two elements prevent good metallic joints 
by forming separating layers. 

Also heterogeneous constituents at the 
grain boundaries impair the cladding 
as they hinder the transmission of bond- 
pressure to the base. Carbonyl nickel, 
additions of manganese to copper and 
nickel and of nickel to silver have im. 
proved the quality of the clad layers so 
much that they are now always employed. 

In order to prevent harmful stresses 
in the (usually thinner) clad layer and be. 
tween cladding and base the linear heat 
expansion coefficients should be as nearly 
equal as possible; the table shows these co- 
efficients of steel and those of its most im- 
portant cladding metals. 
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mild steel 
(0.15% C) 0-500 {0.000014 100 
copper 0-500 (0.000018 130 
nickel 0-500 /|0.000014 100 
Cu-Ni __ stain- 
less (18-8) [0-500 [0.000017 120 
Cu-staintess 
17 0-500 /|0.000013 93 
Monel metal (0-500 [0.000015 107 
silver 0-500 {0.0000195) 140 J 
Tests (by dissolving in acid) have 


shown, however, that these differences !iave 
no harmful effect on corrosion resistance. 
An investigation of the chemical resistance 
of welds on plated materials has shown 
in all cases that correctly made welds have 
the same resistance against chemical at- 
tack as the solid coating material, so that 
experiences with the latter can be directly 
applied to clad sheets. 

K6HLER devotes his contribution to the 
testing and rating of semi-finished prod- 
ucts which he discusses and explains on 
the basis of many metallographic studies, 
using quite diversified testing methods and 
materials. He finds that soft iron which 
is to be clad with copper should possess 
the following qualifications: It should be 
mechanically, structurally and in its shape 
fully suitable for the intended purpose 
(deep-drawing, bendability), and resistant 
against clad layers coming off; the clad 
layer must be sufficiently thick to avoid 
corrosion of the base metal. 

In order to avoid formation of coarse 
grain in soft annealing, a cold-deformation 
of 25 per cent is recommended. The cop 
per for cladding should be of more than 
99.9 per cent purity, with 0.03-0.06 pet 
cent P. 
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Adapters are being silver-soldered 
in 4.2". mortar shells at the rate of 
20 seconds per shell by TOCCO 
Induction Heating. The base also 
is silver soldered by TOCCO. 
Rapid and localized heating main- 
tains-the original physical prop- 
erties of the shell. 


MILD STEEL SHANK 
_ “UNAFFECTED BY HEAT 
s CARBIDE 
TIP 


BRAZED JOINTS — o 
¢ / 


HEAT LOCALIZED HERE? ~ 








Another TOCCO-brazing application. TOCCO Jr. machines are processing a 
Carbide tips are brazed to mild steel tool wide variety of war materials such as 
shanks by TOCCO Induction Heating as burster tubes, shown above. TOCCO 
shown. Rapid heat, confined to brazed machines can be used for hardening, braz- 
zone, produces tight, uniform brazes. ing, annealing or heating for forging or 


forming...war or peace-time products... 
Full details in “The TOCCO Process” booklet. Free on request. §>y changing only the work fixture. 


THE OHIO CRANKSHAFT COMPANY 
Cleveland, Ohio 


HARDENING 
ANNEALING 
BRAZING 
HEATING for 


forming and forging 











a) 
Just pus World’s Fastest, Most Accurate Heat-Treating Process 
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is the B/G factor in | 


die-casting operations. 





the MM 4] Lo Die-castings of faultless uniformity require pre- 








cise harmony between the temperature of the mold 
and the melt ... These two “Alnor” instruments 
can help you achieve it! 


S44 ar crite ¢ 4 ] ; ley 
A sensitive, accurate and completely For the MELT 
portable surface pyrometer designed 
for reaching difficult spots, the Alnor 


Pyrocon provides dependable, direct 








temperature readings of all points on a. 


the surface of the mold. 


The Alnor No. 1705 Pyrometer 
is a reasonably priced instru 
ment designed for lasting serv 
ice in high temperature ranges 

Heavy-duty type thermo 
couple is provided with a pro- 
tection tube to allow for direct 
immersion in the molten metal. 4 


The whole assembly can be installed in a few minutes - 
2n any convenient wall, panel or post. 

















For full details and prices on these important in- 
struments, write for the Alnor Catalog. | 


()/PEe ies 10g Laboratories lnc 


PPRnbet 
425 N. LaSalle St., Chicago, Illinois 


Baker Gas Furnaces 


TEMPERATURES UP TO 2400° F. 


WITHOUT A BLOWER 


AKER Blowerless Gas Furnaces 

are very low in gas consump- 

tion, noiseless in operation, 
reach the required temperature rap- 
idly and are equipped with thermo- 
couple and accurate pyrometer. The 
research departments of some of the 
largest corporations have contributed 
to making their high efficiency possible. 
There are 9 standard stock models 
ranging in size from No. 1 (Bench 
type), which is 6” x 8” x 5%”, to 
No. 24, which is 12” x 20” x 8” as 
illustrated. All provide uniform, con- 
trolled heat up to 1900° F. 
Model No. 5, 6” x 12” x 5”, is built 
especially for treating high speed steel. 
Gives uniform, controlled temperatures 
up to 2400° F. 
We stock one Hydrogen Atmosphere 
furnace, No. 12, with a closed muffle 
8%” x 15”-x 2%” high. 
Special size .furnaces built to your 
order. Write for descriptive folder 
- and prices. 


BAKER & CO.. INC. 
113 Astor St.. Newark, N. J. 























The special requirements for furnaces 
for heating the materials to be rolled to. 
gether to welding heat and protecting 
them from oxidation are discussed at 
length by K. SCHERZER. Electric resis. 
tance and also induction heating are used. 
the latter at normal voltages and frequen. 
cies for heating pressure vessels, whereby 
the walls of the vessel are heated by in. 
duction. 

The very interesting question of recoy. 
ery of valuable metals from the scrap and 
waste in the manufacturing processes js 
discussed by W. Macuu. As the thick. 
ness of the plated layer is between 3 and 
60 per cent (in general, about 10 per 
cent) of the basis metal the saving js 


worthwhile. A review is made of the 
processes to recover the clad material and 
of the relevant patents. Chemical and 


electrolytic methods are generally applied 


Korrosion «. Metallschutz, Vol. 17, 
Feb. 1941, pp. 41.72 


Arc Welding Sets 


Condensed from “General Electric Review’ 


A systematized maintenance program for 
arc-welding sets will pay dividends in bet. 
ter performance and longer life. The right 
welding set must first be selected. The 
maximum current, load voltage, and duty 
factor (ratio of arc time to total time) 


must be considered. Most sets are rated 
on a one-hour load. 

Proper installation can do much t: keep 
the welding equipment at work an: trou- 
bles at a minimum. Adequate inch: 


circuit conductors and large enoug fuse 
clips should be provided. 

Frames of all welding equipments hould 
be grounded and adequate low-res stance 
work leads should always be used. There 
should be good connection betwe:. the 
work lead and the work as otherw:.e the 
ground connection may become over! cated 

Overheating, which shortens the |ife of 
electric insulation, is bound to result if 
there is insufficient ventilation. If neces- 
sary, large louvers or other ventilating open- 
ings should be provided to keep the am- 
bient temperature below 100 deg. F 

Inspection records, showing all repair 
work with its cost, should be kept. These 
serve as a guide to welding sets requiring 
excessive attention or expense, proving they 
need either corrective measures or replace- 
ment. 

A systematic inspection of motors and 
generators is necessary to insure best opera- 
tion. If conditions are extremely severe, 
weekly inspection and partial cleaning are 
desirable. Most motors require a complete 
overhauling and thorough cleaning once 4 
year. 

Arc welding transformers of alternating- 
current welders require a minimum of 
maintenance but should not be neglected. 
Fans should be cleaned and lubricated once 
a year. Windings should be blown out at 
least twice a year in very clean locations 
and more often in dusty places. At the 
same time all connections and coil supports 
should be checked for tightness. Manual 
current-adjusting mechanisms should be 
lubricated often enough to prevent stiff 
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x Recirculating-Cylindrical 
meme HEAT PROCESSING UNIT 
for air drawing at 1250°F* 


*and for other 
Here’s an all-purpose MAHR heat proces- h ; 
sing unit with great flexibility of use. For eating processes 
heat application to ferrous or non-ferrous at intermediate 
metals, also plastics—it handles a wide va- temperatures 
riety of small parts for war production— 
and will be equally adaptable later to the 
needs of peace time manufacturing. It has a 
quick heat-up and remarkably uniform tem- 
perature continuously during the treating 
period. This MAHR unit is very econom- 
ical because of its efficient recirculating de- 
sign and thorough insulation. MAHR’S 
quarter century of experience assures 
its dependable quality. 






























LONGITUDINAL CROSS-SECTION VIEW 
showing arrangement of blower, ducts, and 
cylindrical treating chamber, with collector 
ring at top proportioned for uniformly even 
flow of air back to heating chamber for 
recirculation. 





Gas or Oil Fired with manual control as standard. 
Temperature control and flame failure safety 
equipment available at extra cost. 


Construction is of mild steel casing with remov- 
able top for easy access to inside. 


Self-Sealing Lid for heating chamber provides a 
tightly sealed joint when closed, and also locks 
itself in position when open. It is an extremely 
easy working mechanism. 


Aree 


RAARARARARAA 


Fan, Shaft and Duct are of special heat resistant 
alloy steel. Fan on shaft cools shaft bearing. 


Lining is best grade refractory. Cover is lined 
with castable refractory insulation. Treating 
chamber is walled with fire brick. 














MAH R FURNACES Call in a insulation as noted in cross section is brick and 

FOR EVERY HEAT TREATING NEED M block insulation that effectively keeps the heat 
ANNEALING Furnace Types: Other MAHR AHR Engineer within the unit. 
CARBURIZING CAR BOTTOM Equipment: he can help you 
BAKING +, sy on any heat treat- Made in 9 sizes— Cylindrical basket sizes for treat- 
HARDENING ing problem . . h b . di f 12” 48" 
FORGING ROLLER HEARTH BURNERS len titles, oF ing chamber range in diameter from 12" to ‘ 
DRAWING — Valves S phone today. and in depth from 16” to 60”. Special sizes 
STRESS RELIEF ROTARY SMITHING FORGES can be made. 





a a a a oe Sales Offices in Principal Cities 


S swoats * MAHR MANUFACTURING CO. * hee 


: DIVISION OF DIAMOND IRON WORKS, INC. 
Pp 1701 NORTH SECOND STREET + MINNEAPOLIS, MINNESOTA, U. S. A. War Bonds! 


+ * 
+e + + * 
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die parts, anchoring machine parts without expensive drive fits, short 
run forming dies and other metal-working applications. 


CERROBEND (Melting Temp. 158° F.) Used as a filler in bending 
thin-walled tubing to small radii, Easily removed in boiling water. Also 
used for aircraft assembly jigs, templates for forming dies and other 
purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately proof-cast 
cavities such as molds, gun chambers, forging dies, etc. and for many 
similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting & Refining Works; ANSONIA, CONN., Jackson Asso- 
ciates; BOSTON, MASS., Jackson Associates; CLEVELAND, OHIO, Die Supply Co.; DETROIT, 


MICH., Castaloy Corporation; CHICAGO, ILL., Sterling Products Co., Inc.; MOLINE, ILL., 
Sterling Products Co., Inc.; MILWAUKEE, WIS., Harry C. Kettleson, inc.; MINNEAPOLIS, 
MINN., Northern Machinery & Supply Co.; ST. LOUIS, MO., Metal Goods Corporation; 


KANSAS CITY, MO., Metal Goods Corporation; 
tion; DALLAS, TEX., Metal Goods Corporation; HOUSTON, TEX., Metal Goods Corporation; 
LOS ANGELES, CAL., Castaloy Corporation; MONTREAL, CAN., Dominion Merchants Ltd.; 
LONDON, ENG., Mining & Chemical Products, Ltd. 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET NEW YORK CITY 


NEW ORLEANS, La., Metal Goods Corpora- 


War, as in Peace... ~ 
CERRO ALLOYS = 
(SAVE TIME and CUT COSTS! _ )}) 
Girl of tosdd_ LA Jab ALEX 
CERROMATRIX (Melting Temp. 250° F.) For securing punch and 











MAIL THIS COUPON 
Turco Products, Inc., manu- 
factures a line of industrial 
chemical compounds, spe- 


Send ff this ldowadwee 


Specialized 


INDUSTRIAL CHEMICAL 


COMPOUNDS 


TURCO PRODUCTS, INC., 28-112 
6135 S. Central Ave., Los Angeles 


Please send me FREE literature on materials, methods 
and procedure pertaining to the operations checked below: 














cialized for various opera- NAME TITLE 
tions of production and siiea ; 

maintenance in every in- 

dustry. They are used for = ADDRESS STATE 


such operations as metal 
processing; preparation of 


surfaces for painting and C2 Acid Pickling —) General Plant Maintenance 
lati d . d Aluminum Spot Welding ()Glass Cleaning 
plating; degreasing an Anodizing [) Hot Immersion Cleaning 


decarbonizing of all kinds 
of machine parts; removal 
of and prevention of cor- 
rosion; maintenance of 
equipment and similar or 
related operations. 
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I'M INTERESTED IN THE 


1 HAVE CHECKED (i): 


[} Cadmium Plating 

[} Chemical Vapor Cleaning 
Chromatizing 
Cleaning Metoais Before 
Processin 


_) Paint Stripping 
B Sold ire Prior to Plating 


C) Phosphatizing 
Cold Immersion Cleaning 
Cold Spray Cleaning 

|.) Floor Maintenance 


HEAD OFFICE 
6135 S. CENTRAL AVE., LOS ANGELES 


(_} Magnesium Processing 
Lj Paint Camouflage Cleaning 
C) Paint Dept. Maintenance 


OPERATIONS WHICH 


C) Scale Removal and Control” 
C) Stainless Steel Processing 
C) Steam Boiler Maintenance 


7 @ ORCO PRODUCTS, (NC. Es 


a! 
‘ 





operation. On motor-operated controls, 
more frequent lubrication may be required, 

Abuses which often cause serious im. 
pairment are: Covering machines in opera. 
tion so as to prevent proper ventilation; 
improper connection of extension leads for 
either the esectrode or work terminals; the 
intentional or unintentional application of 
long, continued short circuits on the gen- 
erator; the use of improperly bonded struc. 
tural-steel systems or building frameworks 
for the welding-current return circuit; 
rough handling in transportation; use out 
of doors without protection from unfavor. 
able weather. 

A table published with this article gives 
the causes and remedies for the majority 
of troubles which occur in using welders, 


—-R, F, Wyer, Gen. Elec. Rev., 
Vol. 45, Aug., 1942, pages 438-442. 


Electroplating on Aluminum 
Condensed from “Light Metals’ 


Electroplated finishes on metals, while 
formerly applied in a more or less hap. 
hazard manner mainly for decorative pur- 
poses, have been expanded in recent years 
to engineering uses where specifications of 
process and thickness are closely defined, 
In line with this trend, there has been a 
greater diversity not only of the plating 
metal, but also of alloys plated. 

Aluminum alloys (excepting only mag- 
nesium alloys) present more difficulty to the 
electroplater than other common engineer- 
ing metals. In fact, the difficulties in- 
volved have prevented a widespread use of 
electroplated aluminum alloys. However, 
these difficulties have been exaggerate |, for 


there are ample operating data ava lable 
for the successful electroplating of a! .min- 
um by a variety of methods; it is prac- 


ticable to plate by barrel or still vat, in 
rotary cathode equipment, or in automatic 
plant. 

In these times where one metal s be- 
ing constantly substituted for another be- 
cause of changing shortages in raw iate- 
rials, it is imperative for forward-looking 
electroplaters, to be aware of the possi- 
bilities which new methods or enforced 
substitutions may bring. Post-war condi- 
tions will almost certainly see a tremen- 
dous expansion in the use of aluminum 
alloys, with a corresponding demand for a 
broadened range of protective coatings. 


The Practical Obstacles 


Practical difficulties in the electrodeposi- 
tion of aluminum are associated with the 
strongly electropositive nature of the metal, 
and the refractory aluminum gxide film 
which is always present on the surface. 
When a piece of cleaned aluminum is 
placed in a solution of some less electro- 
positive metal such as nickel, for example, 
the surface of the aluminum commences 
to dissolve, and the nickel deposits on it. 
Because the chemically deposited metal is 
apt to be non-adherent and spongy, the elec- 
tro-deposited metal is plated on a “moving 
surface,” and it, too, is non-adherent to 
the base metal. Placing the work al 
ready connected into the bath is not very 
practicable. Work entering the plating 
solution is coated with an oxide film, 
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Full Muffle Conveyor Furnace with Atmospheric Control for Continuous 
CLEAN, SCALE-FREE HARDENING 


IT’S AMAZING HOW 
MUCH MONEY CAN BE 
SAVED WITH MODERN 
HEAT TREATING METHODS 


This STEWART furnace has a capacity of 500 Ibs. of 
miscellaneous screws and lock washers per hour— 
many too small for the shaker hearth type of furnace. 

Nickel chromium alloy muffle, pulleys and con- 
veyor belts, etc., insure long life. Proper spacing of 
burners and heavy insulation insure economy. 
STEWART dry gas unit produces proper atmosphere 
for clean work within the muffle. The furnace convey- 
or discharges through a sealed chute directly into 


the quenching tank which is also conveyor operated. 

This installation is typical of the special industrial 
furnaces Stewart engineers are building every day 
to meet the specific requirements of manufacturers 
all over the United States. Stewart builds, in addition, 
a full line of standard furnaces. 

A letter, wire or ‘phone call will promptly bring 
a Stewart engineer to discuss your heat treating 
problems with you. 


x * * * CHICAGO FLEXIBLE SHAFT COMPANY * * * * 


Over Half a Century Making Quality Products 


Dept. 111, 5600 W. ROOSEVELT ROAD, CHICAGO, ILLINOIS 


1942 
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* 
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fé EBONOL 
BLACKENING PROCESSES 


for STEEL*> ALUMINUM : ZINC > COPPER 


EBONOL for Iron and Steel* 


Ebonol is a one-bath process operating at 285-290°F for producing jet-black, adherent, 
corrosion-resistant finishes upon iron and steel. Process is being widely used for bi- 
cycle parts, ball bearings, scissors, measuring instruments, tools, appliances, etc., etc. 


EBONOL “A” for Aluminum or Aluminum Alloys* 


Ebonol “A” is a new process for applying smooth, hard, jet-black coatings upon 
aluminum and aluminum alloys by simple immersion. It is a low temperature process 
operating ot 180-200 °F and the finish can be applied in from 6 to 10 minutes. Small 
parts can be blackened in baskets and large parts on racks. Particularly recommended 
for blackening nameplates in place of black nickel. 


EBONOL “C” for Copper, Brass, Bronze” 


Ebonol “C” is a new process for simple, low-temperature, direct blackening of cop- 
per and almost all copper alloys. Both dull and shiny black finishes can be obtained. 
Finish is very adherent and has good wear resistance. Blackening done by immer- 


REG. U. S. PATENT OFFICE 





ating from 150 to 200°F. 


*PATENTS PENDING 








sion in from 3 to 10 minutes in a so 


EBONOL “Z” for Zinc and Zinc Alloys * 


Ebonol “2” is being widely used for applying adherent, jet-black finishes upen zine 
and zinc alloy surfaces. Finish is applied in from 3 to 8 minutes in a solution oper- 


Tell us the metal to be blackened or send samples. 
Literature available on all processes. 


THE ENTHONE CO. 


operating from 200 to 215°F. 


NEW HAVEN, CONN. 
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This heater will heat any metal screen, of 
any size mesh, to any desired temperature, 
for any given period of time. By heating the 
screen, moist particles that otherwise would 
cling to it are dried and pass through. This 
often permits the use of a finer screen, with 
resulting improvement in product fineness. 
Heating the screen permits operation in cold 
weather when screens have been clogged by 
ice, or frozen materials, 


Ends Screen 
Clogging Troubles 


This transformer can also be converted 
into a 60-cycle Induction Heater for develop- 
ing heat up to 800° and higher temperatures 
when used as a Resistance Heater. 

As each installation may have a different 
problem, we suggest that you write us in 
detail, giving the temperature desired, the 
size of the screen, its approximate weight, 
and make of the equipment with identifying 
marks, to determine method of insulation. 


AMERICAN CAR AND FOUNDRY COMPANY 


30 CHURCH STREET, 


NEW YORK, N 
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Low-Voltage Electric Screen Heater 





in order to secure satisfactory platings, 
this oxide film must be removed. 

Special pre-treatments have been devel. 
oped to prevent both spongy chemical] 
deposition and to remove the oxide film. 
In spite of the fact that zine is electro. 
negative to aluminum, zinc in contact with 
aluminum has been found capable of 
“sacrificial action” in saline atmospheres, 
equivalent in effect to the protection of. 
forded iron and steel by zinc. In many 
cases, however, even if zinc by corroding 
first would always serve to protect alumin- 
um, the service requirements, usually de. 
mand a metal essentially unattacked by 
the environment. In this case, where a 
nickel coating might be used, the latter 
must be pore-free or attack on the alumin 
um more severe than in the absence of the 
nickel would be expected. 

The same would occur with copper or 
almost any steel markedly electronegative 
to aluminum. Therefore, the nickel plate, 
the usual choice for the first plate on 
aluminum, must be thick and continuous. 
A flash of chromium is often applied as 
a finishing coating; the chromium coat, 
as is well known, adds tremendously to 
the corrosion resistant properties of the 
nickel plate, disproportional to the thick- 
ness of the coat (probably because of the 
passivity induced in the nickel by the 
chromium electrolyte). 

The chromium flash is not applied 
where other metals are to be used for 
the final plate. When silver, gold, rho- 
dium or platinum are needed for electrical 
reasons etc., the required thickness can 
be applied over the nickel. Prior to 
treatment in the electroplating line, the 
usual cleaning operations are performed. 
If corrosion products are present, they .an 
be removed with 5 H:SO, solution at 
60 deg. C. (140 deg. F.). After the 
acid dip, if special surface treatment is re- 
quired, such as shot blasting, polish ng, 
etc., it can be done at this stage. 


Cleaning and Plating 

The plating line itself comprises: (1) 
An alkaline dip; (2) a preparatory treat- 
ment which may be a metal dip, or an 
acid treatment, or a simultaneous degrease 
and metal flashing operation and, (3) 
plating proper, which may be followed by 
orthodox plating, or a total coating. 

Each step is followed by thorough wash- 
ing in water. The alkaline dip is used to 
eliminate ‘finger marks” etc.; it completely 
wets all surfaces, and is important to the 
successful sequence of operations. It may 
be ordinary or electrolytic. A solution 
of 2 oz. each of sodium carbonate and 
trisodium phosphate per gallon of water 
with an immersion time of 1 to 3 min. 
at 80 deg. C. (176 deg. F.) is recom- 
mended for a wide range of work. An 
acid dip often follows to remove traces 
of the alkali. This dip may consist of 
5 to 10 per cent (50% HF) in water. 
However, if the electroplating bath is an 
alkaline one, there is probably no need 
for the acid dip. The most common prac- 
tice has been to use a so-called ‘metal 
dip” after the hydrofluoric acid dip re 
ferred to above as a preparatory treatment 
for electroplating. 

The most commonly used was the “iron 
dip,” and one such bath consisted of the 
following: 


METALS AND ALLOYS 





Pi 










PAGE 1 for the Record 


a 





In a Severe Cycle of 
Annealing, Quenching, and Pickling 


Inconel serves over 3000 furnace hours 





A wartime accomplishment 
that points the way to 
future economies 


In order to relieve stresses between draws, 
brass shell cases are conveyed by basket 
through a continuous annealing-pickling 
operation pioneered by the Army Ord- 
nance. 

Annealing furnace temperatures are 
maintained at over 1100° F.—into which 
the loaded baskets move directly from 
room temperature. Immediate cooling 
with cold water spray follows annealing. 
Oxide scale is then removed by immersing 
the basket of shell cases in fully aerated 
pickling solution containing about 10% 
sulphuric acid and 2:5% copper sulphate, 
at a temperature of 160 to 180° F. 

In this continuous operation baskets of 
welded Inconel construction have proved 
exceptionally effective. One of many met- 
als tried for the annealing-pickling bas- 
kets employed, it has served over 3,000 
furnace hours, plus the necessary number 


* 


Welding Inconel annealing- 
pickling baskets used for 
handling large shell cases. 





of pickling cycles. Few metals formerly 
used could withstand more than 700 to 


900 hours .. 


required considerable maintenance, 


. and in that length of time 


against virtually none for Inconel. It 
should be noted that these other metals 
were used chiefly in the form of castings. 

The details of this case history have 
been published in the belief that they will 


be of interest and value to engineers and 


designers who are working on similar 


problems, as well as for those who are 


planning for the future. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
New York, N. Y. 


67 Wall Street 
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What a 
Big Steel Co. 
Says of... 


ADAMANT 


FIRE BRICK CEMENT 


(Ready Mixed—Easy to Use) 


Here are their own words: “We are us- 
ing ADAMANT as a bond for fire brick 
and also for surfacing material for brick 
work, wherever we have such particular 
difficult conditions to contend with as a 
combination of vibration and extremely 
high temperatures. For example, we are 
using ADAMANT as a bond for the 
bricks in the mantel of the stack of a 
heavy forge furnace. Since this was last 
repaired, ‘some two years ago, we have 
had no occasion to give it further atten- 
tion. Previous to that time, however, it 
was necessary to repair the brick work 
in this mantel quite frequently.” 

ADAMANT consistently gives such satis- 
factory results because of its amazing 
strength. Impartial laboratory tests show 
ADAMANT has a bonding strength of 
800 Ibs. per 
sq. in. at 
room temp- 
erature — 
1270 Ibs. 
per sq. in. 
at 2600°F. 
Packed in 
100, 250 
and 500 Ib. 
airtight 
drums. 
Write for 
complete 


dctie—t- = ADAMANT bas 0 
day. P. C. E. of 3000° F. Plus 


Beer rer rei 








REFRACTORIES COMPANY 





778 S. Swanson St., Philadelphia, Pa. 
In Canada, Canadian Botfield Refractories Co., 
Ltd., 17; Eastern Avenue, Toronto 
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Ferric chloride, 45 deg. Beaumé 0.03/gal. 
Hydrochloric acid 0.01/gal. 
Water 1. 0/gal. 
90 to 95 deg. for 10-60 sec. 
While the “iron dips’’ have been used for 
general purpose work, it is generally con- 
sidered better to use a nickel dip if the 
electroplating is to be nickel. A. satis- 
factory nickel dip contains: 
7 to 8 oz. 


0.04 gal. 
1.0 gal. 


Nickel chloride crystals 

Hydrochloric acid (conc.) 

Water 

As for nickel plating solutions, one of 
the most commonly used contains the fol- 
lowing (sodium sulphate loaded bath): 


Nickel sulphate crystals 16 oz. 
Sodium sulphate crystals 26 oz. 
Ammonium chloride 2 oz. 
Boric acid 2 oz. 
Water 1 gal. 


This bath operates cold or up to 30 deg. 
C. (86 deg. F.) with 5 to 15 amps. per 
sq. ft. with pH 5.2 to 5.6. 

While some workers have advocated 
heat treatments of the order of 6 hrs. at 
150 deg. C. (302 deg. F.) following plat- 
ing to secure better adherence, this pro- 
cedure should not be necessary. In cases 
where a sodium zincate bath is used as 
a modified metal dip, the same nickel solu- 
tion can be used for plating. Much work is 
plated on a zinc flash, which is a simultane- 
ous cleaning and plating, operated at high 
current density. The solution contains: 


Sodium cyanide 2 oz. 
Zinc carbonate 2 oz. 149-167 deg. F. 
Caustic soda 1 oz. 30-60 sec. 
Water 1 gal. 10-12 amps. per sq. ft. 


This treatment is said to strip the oxide 
film and to deposit zinc on the cleaned 
aluminum simultaneously. The regular 
nickel plating procedure may then be ap- 
plied. 

Three procedures of pretreatment are 
cited which actually proved to be sat- 
isfactory, in shop operations. One of 
these, the nickel chloride dip method 
(described above) follows in detail: 


1. Alkali clean by immersion 3 min. 80-85 
deg. C. (176-185 deg. F.) acq. solution 0.2 
oz. each of soda ash and trisodiumphosphate 
per gal. of water. Cold water rinse. 

2. Acid treatment by immersion 15 sec. 5 
per cent HF (by vol.) room temperature. Cold 
water rinse. 

3. Nickel chloride dip 15 sec. 30 to 35 deg. 
C. (86-95 deg. F.) in solution of: Nickel 
chloride crystals 7.25 oz., HCl conc. 0.04 gal., 
water 1 gal. Cold water rinse. 

4. Nickel plate in the sodium sulphate loaded 
electrolyte at 10 amps. per sq. ft. for 20 min. 
or upwards depending on the thickness of the 
deposit required. 


Test samples stood a 90 deg. bend 
without flaking, and the adhesion generally 
was very satisfactory. 


Anodizing Pre-treatment 


The anodizing pretreatment method 
was developed originally in Germany 
and is used rather extensively in the 
United States. Anodic oxidation treat- 
ment is carried out im an oxalic acid 
solution containing 0.4 to 5 oz. oxalic 
acid per gallon of water. The clean work 
is anodized from a low voltage to 50 
volts for 10 min., keeping current density 
below 5 amps. per sq. ft. The electrolyte 
is cooled, if necessary, to maintain a tem- 
perature of 16 to 20 deg. C. (60-68 deg. 
F.). After washing and immersion for 
14 min. in a solution of 8 to 10 oz. 





sodium cyanide per gal. of water, it js 
washed again prior to being transferred 
to the nickel plating solution. 

The exact time of the sodium cyanide 
treatment is the critical feature of the 
process, and is learned by experience from 
the surface appearance of the anodized sur. 
face. [This patented method is known as 
the Krome-Alume process or the Travers 
process, and is widely used in the United 
States. It is said to be one of the best, 
if not the best commercial method avail. 
able today for the preparation of aluminum 
alloys for electroplating. AUS.) 

Summarizing, the following generaliza. 
tions can be made: 

1. The metal dips, particularly the iron, 
give consistently good results; but the 
nickel dip is worthy of greater considera. 
tion than it has received in the past, 

2. The sodium zincate dip is an advance 
on the older metal dips, and is a notable 
contribution to the art. 

3. Direct plating, including high speed 
flashes from electrolytic alkaline baths, are 
not recommended. 

4. The anodic treatment requires more 
experience before its value can be proper. 
ly appraised. 


—Light Metals, Vol. 5, Aug. 1942, 
pages 322-330; Sept. 1942, pages 368-370, 


Electroplating Aircraft Parts 


Condensed from 
“Monthly Review,” Am. Electropiaters’ Soc. 


The most used kind of plating in air- 
craft manufacture is anodizing. A chromic 
acid bath containing 5 per cent chromic 
acid, operated at 95+ 4 deg. F., is com- 
monly used. Chloride and sulphate con- 
tent must be limited; 40 volts and a cur- 
rent density of 1.5 to 2 amp. per so. ft. 
for 30 min. are commonly used.  Sul- 
phuric acid anodizing baths are proh: >ited 
on parts which are subject to stress and 
which contain joints or recesses in which 
the anodizing solution may be retained, 
but may be used on other parts. 

A mild alkaline cleaner which wil! not 
etch the aluminum is used in preparation 
of parts for anodizing. A solvent pre- 
cleaner may be used but is not actually 
necessary 

A substitute for anodizing consis‘s in 
oxidizing the aluminum by dipping in a 
“Chromadizing” bath, or by using the 
‘Alrok” process, which involves dipping 
the aluminum part in a nearby boiling 
solution of sodium carbonate and potas- 
sium dichromate for 30 min., followed by 
a sealing dip in hot 5 per cent potassium 
dichromate. 

Coatings produced by the latter methods 
do not give as good protection as ano- 
dized coatings but are cheaper and are 
satisfactory for land-based planes. Ano- 
dized coatings are tested by the salt spray. 
Anodizing is used for inspection by utiliz- 
ing its property of accentuating the visi- 
bility of cracks in aluminum forgings. 

Steel parts are protected almost universal- 
ly by cadmium plating, which has been 
found to be more resistant to salt spray 
water than zinc. Thickness of plated cad- 
mium is usually 0.0005 in. Army-Navy 
specifications require that no undercoating 
be used under cadmium. Most plated 
steel parts are small, but sometimes ¢f 


ALLOYS 


METALS 


AND 














localized hardening, anneal- 


stress relieving, soldering, 
for all ferrous 
and non- , Same Unit pet 
forms all app 


(Left) Showing Quick 
Heated Gear. 


Quenching of 


a 


1 pares 
oe mal 
a. 2 
eee] 
- Sete 








ance — 
Catalog 





























HIGH FREOUEN 
A BORSA 
_ 39 West 60th Street, New York N.Y. © 
N.Y. 


I /PS, 


4 


N 
OVEMBER 
’ 





tire welded steel fuselage frames are cad- 
mium plated. 

Hard chromium plating is applied to hy- 
draulic parts such as cylinders, pistons and 
piston rods used for such things as hy- 
draulically operated wing flaps and re- 
tractable landing gears. Piston rods must 
be highly polished before and after plat- 
ing to prevent excessive wear on rubber 
packings. Copper is plated as a ‘‘stop- 
off” for selective case hardening. Rivets 
are sometimes tin plated because tin-plated 
rivets can be driven in without destroy- 
ing the plate. Zinc plating is not much 
used but may become necessary as a sub- 
stitute for cadmium. 


—R. R. Janssen, Monthly Rev., Am. Electro 
platers’ Soc., Vol. 29, Aug., 1942, pages 676-686. 


Machining Cast Armor Plate 


Condensed from 
“American Machinist’ 


Armor plate castings cannot be ma- 
chined like ordinary steel castings or forg- 
ings. Although armor plate may vary 
widely in analysis and  machinability 
(since the term is merely a ballistic. defi- 
nition), a number of general considerations 
apply to almost all armor plate castings re 
quiring machining. 

The gates are generally removed by 
flame cutting, thereby frequently leaving 
an extremely hard glassy surface. Sec- 
ondly, most castings of this type have 
irregular contours and require interrupted 


cutting. A third problem 1s that the cast- 
ing is usually covered by a hard scale. It 
is more usual than not to find hidden 
sand pockets and extremely hard inclusions. 
An outstanding difficulty is that this tough 
hard material has a tendency to work hard- 
en, so the tools must be as free cutting 
as possible. Also, armor plate castings 
flex more easily under pressure than 
ordinary steel castings, returning to their 
original state when the pressure is re- 
leased. 

Machining equipment (largely vertical 
boring mills, vertical turret lathes and large 
engine lathes) must be sufficiently rugged 
to withstand the shock of interrupted cut- 
ting and the drive motor should have 
ample power to pull the maximum num- 
ber of tools, even when the latter are 
somewhat dull. 
ally shown that it is best to tool up on 
the basis of sintered carbide tools. 

At the slow speeds (about 25-30 ft, 
per min.) necessary with the high speed 
steel tools, production becomes extremely er- 
ratic while down-time is excessive since 
the tools have to be changed continuously 
for regrinding. However, on multiple turn- 
ing, for example, high speed steel can be 
advantageously used along with carbides if 
one tool is working on a large diameter 
and one on a fairly small diameter. 

Carboloy 78-B is most successful for 
average conditions; this grade can be used 
for both continuous and interrupted cuts, 
as well as for both roughing and finishing. 
Since carbide tools can finish cut through 


Experience has gener 





scale more effectively than other tools, the 
armor plate can be cast closer to size. 

Shank materials may be SAE 1059 
1095, 2340, 9250 or any low alloy type. 
Suitable tool design and angles are dis. 
cussed in detail. As a start the following 
angles are suggested: Side cutting edge 
15 deg., back rake 0 to —3 deg., side rake 
10-25 deg. (for interrupted cuts +5 to 
—3 deg.), (double negative rake angles 
are generally objectionable), end cutting 
edges 8 deg., nose radius 1/16 in. for 
continuous cuts, 3/32 in. for interrupted 
cuts, relief 7 deg. 

Chip breakers in general are undesirable 
for single point tools, unless the chips 
are hazardous to the operator or ruin the 
finish, as they reduce tool life due to the 
increase in the already high chip pres. 
sure on top of the cutting edge. A chip 
curler, however, is preferable to a chip 
breaker. If a chip curler is used, it js 
important that the dimensions be maintained 
on regrinds. 

Clamping pressures should not be exces. 
sive. Tool overhang should be a mini- 
mum, especially for interrupted cutting. A 
longer tool life is obtained if the cutting 
is done dry. If: accuracy of dimensions 
is of prime importance, a coolant should 
be used to prevent warping of the cast- 
ing as a result of its absorbing heat during 
Cutting. It is usually best to use as deep 
a cut as possible (up to %4-1 in.) with 
a suitable feed. 

Cutting speed depends on other factors 
as well as on hard spots, etc. It is ques- 













NIAGARA AERO HEAT EXCHANGER 
offers the improved low-cost method of 
cooling quenching liquids, saving water and 
giving increased production with uniform 
physical properties and fewer rejections. 


OLING WATER, OILS AND SOLUTIONS 


Based on the principle of evaporative cooling, the NIAGARA 
AERO HEAT EXCHANGER saves 95% of the cost of cooling 


water, saves power and costs less to install in both large and small 


installations. It is applied to a wide variety of industrial liquids, includ- 


ing quenching liquids, jacket water, broaching, grinding, machining, 
cutting, rolling, and drawing coolants and lubricants. Closed system 


Ty 


prevents contamination. Write for Bulletin 90. 


“E NIAGARA AERO HEAT EXCHANGER 
NIAGARA BLOWER COMPANY 


Dept. MA-112 


General Sales Office: 6 E. 45th Street, New York City 


37 W. Van Buren St., Chicago, Ill. 
Fourth & Cherry Bldg., Seattle, Wash. 
673 Ontario St., Buffalo, N. Y. 


District Engineers in Principal Cities 
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AIR ASSOCIATES, INC GENERAL MOTORS CORP 
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Manufacturers of a Complete Line 
of DC. and A.C. Electric Resistance 
Welding Machines 
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tionable if carbide tools should be used but in any case 0.045 to 0.060 in. should 


even on interrupted cuts if the maximum be left for finishing. 
obtainable speed is under 75 ft. per min.; —F. W. Lucht, Am. Machinist, 
in such cases, high speed steels are pre- Vol. 86, Sept. 17, 1942, pages 1023-1038. 
ferable. 

Silicon carbon grinding wheels are sug- 
gested for routine grinding. Grinding 


should be done by experienced personnel 


and not left to individual operators. Hand Fast Surface Hardening 


stoning of the cutting edge is recom- 


mended to increase tool life. The quickest Condensed from “Metal Progress” 

way to see if the tool is dull is to ob- Recently means have been found to con- 
serve sharply the chip color; if the chip centrate heat from the combustion of pre- 
becomes reddish or streaky in color, the mixed gas and air, as well as to accelerate 
tool is dull. Planning charts are of great rates of heat transfer to the work from 
assistance. If it is possible to take a gas-air burners in open arrangement. As 
single cut, multiple cuts should be avoided, a result, localized heat treatment, burning 
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To be equipped with DURALOY 


is to be equipped with the best 


Yes, we’re proud of our work in this important field of high-alloy castings. 
We have metallurgists and foundrymen with many years of experience in 
producing chrome-iron and chrome-nickel castings. We have every piece 
of modern equipment necessary to produce sound castings and to finish 
them to any degree desired. 


That’s why Duraloy Castings are among the best ever produced in this 
country. 


We'll be glad to help you with your high-alloy casting problem (static or 
centrifugal). We’ll help select the alloying elements; help design the piece 


to the best advantage and then produce it for you. 4 


THE DURALOY COMPANY 


OFFICE AND PLANT: SCOTTDALE, PA. © EASTERN OFFICE: 12 EAST 41st ST., NEW YORK, N. Y. 
DETROIT SCRANTON, PA. LOS ANCELES 

The Duraloy Co. of Detroit Coffin & Smith Great Western Steel Co. | 
Metal Goods Corporation: St. Louis « Houston e Dallas « Tulsa e New Orleans | 
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commercial gas, carbureted with air, in 
widely used combustion control machin- 
ery, is now practicable. 

Success with gas-air flame hardening js 
based on superheat or radiant combustion. 
Precision refractory surfaces are provided 
in both, in contact with which burn numer. 
ous jets of pre-mixed gas and air. This 
develops a uniform incandescence over the 
surface of ceramic walls. 

The distinction between the two methods 
is based on the manner of using the ra. 
diant heat. In the superheat type, the two 
radiant walls face each other, and cop- 
stitute a small ceramic enclosure with a 
constricted outlet which encases the com. 
bustion reaction. Thus the radiant heat 
acts almost wholly to accelerate the rate 
of reaction. This superheats the burning 
gases so that the temperature of the blast 
from the outlet slot is at least 250 to 300 
deg. F. higher than otherwise attainable by 
more conventional methods. 

In the radiant type, the radiant energy 
developed at the ceramic surface impinges 
directly upon the work piece and ac. 
celerates the rate of heat transfer from 
the burner to the part being heated. To 
do this the incandescent surface is ar- 
ranged as a bowl-like cavity which faces 
the work at close range. The incandescent 
surface can be maintained at temperatures 
as high as 2850 deg. F., and it transfers 
the radiant heat rapidly. 

Special burners have also been 
signed featuring superheated, radiant 
conventional combustion. One of these 
is a continuous superheat burner for hard- 
ening skate blades, which permits much 
of the radiant energy to impinge directly 
upon the blade. 

The largest true superheat type deliv «rs 
1,000,000 B.t.u. per hr. despite the t 
that it measures only 17 x 13 x 7 .1. 
outside. It has 5-zone control and a nar: >w 
outlet-slot about 15 in. long shaped in re 
fractories. This burner is used for hardco 
ing alloy treads on caterpillar track shoes 

Successful performance is contingent on 
an air-gas mixture at 1 to 2 Ibs. per 
sq. in., and a supply which is quickly and 
easily controllable. Utilization of h 
burners near the limits of their capacity 
is recommended. 

Open superheat burners arranged in 
spirals within multi-station automatic ma- 
chinery have been used for hardening ar- 
mor-piercing shot on schedules of 6 to 12 
min. with fuel consumption about 35 and 
125 cu. ft. of natural gas per piece. Even 
these figures have been cut by adapting 
miniature radiant bells which fit a single 
rotating shot which may be brought to 
about 1600 deg. F. in 31 min., or to 
2200 deg. F. in 8 min. 

For hardening anti-aircraft gun parts, 
a recently developed machine has each 
burner mounted with a double-swivel con- 
nection so it can be turned in any direc- 
tion. It has been used to harden 18 dif- 
ferent parts. Advantages claimed are that 
the equipment eliminates oxygen cylinders 
and generators, and reduces investment, Op- 
erating and maintenance costs. 


It has been reported that neither the 
superheating nor generation of radiant heat 
in open burner arrangements produces tem- 
peratures at any point sufficiently high to 
overheat sharp edges and small projections 
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Write for illustrated booklet showing more 
types. Selectro-Platers are built for 6, 12, 18, 
24, 36, 48 volts and higher in current ranges 
from 15 to 3000 amperes and higher. Units 
are engineered for electro-plating, electro- 
cleaning, electro-polishing, anodizing, ete. 








W. GREEN 


: CONSERVATION 
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MATERIALS 


This Selectro-Plater delivers 1800 amperes at 12 
volts for *electro-plating. It weighs only 1800 
pounds complete—a saving of up to 70% in 
copper and steel. 


POWER 


Efficiency of 65% to 75% maintained from full 
load down to 10-15% of full load. Instantaneous 


start and stop permits shutdown between loads. 
Power factor over 0.95. 


FLOOR SPACE 


Total floor space required only 6 square feet—a 
saving of up to 95% in working space. No addi- 
tional space is needed for auxiliary equipment. 


INSTALLATION 


Mobile unit—roll into place. No special founda- 
tions or framework, no riggers. Shift to new loca- 
tion quickly at any time. 


WIRING 


Starting equipment, voltage controls, protective 
devices, supervisory lamps, meters—all in one 
cabinet. Simply connect to power supply and 
tanks—and it is ready to produce. 


MAINTENANCE 


For ZOKW DC output only two small motors 
totalling Y4 hp. All major parts are static and not 
subject to wear. Negligible maintenance, no 


periodical overhaul, no replacements, unlimited 
life. 


USE 24 HOURS PER DAY-7 DAYS PER WEEK 


’ NX 
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ESTABLISHED 1892 
Builders of SELECTRO-PLATERS and all types of rectifier equipments. 


Green Exchange Bldg 





130 Cedar St New York 


























of steel parts, even during protracted ex- 
posure. Another claim is that, in harden- 
ing of gear teeth by the spinning method, 
speeds of rotation may be reduced and the 
heat penetrates between teeth without burn- 
ing their outer edges. 

The most characteristic difference lies 
in the transition zone of metallurgical 
structure from hardened surface to soft 
core. In two comparable parts hardened 
by indyction heating and by the gas-air 
method, the difference lies in the rate of 
transition from hardened core to soft core. 
In the induction-hardened piece the Rock- 
well drops 20 points within \Y% in. In 
the gas-hardened item, no two adjacent > 













That’s what Industrial 


users claim of the new 
VAPOR BLAST SYSTEM 


of Abrasive Cleaning! 

Using SAND for abrasive clean- 
ing — “WATER to eliminate 
Dust—CHEMICAL (Metrolux) 
to prevent RUST,” it offers 
THREE-WAY efficiency that 
quickly removes dirt, scale, 
welding flux, oxide, spatter-off 
compound and other residues 
from metal parts of all kinds. 


Standard VAPOR 
BLAST Unit. Also 
available in spe- 
cially engineered 
units for produc- 
tion applications. 
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VAPOR BLAST 


abrasive CLEANING... 
Speeds Up Wartime Metal Work! 


in. sq. areas differ by more than 3 or 4 
points. 

One of the biggest possibilities lies in 
the developing of physical and metallurgical 
characteristics according to a predetermined 
pattern. 


Frederic O. Hess, Metal Progress, 
Vol. 42, Sept. 1942, pages 399-403 


Heat Treating Cartridge Links 


Condensed from 
‘Heat Treating and Forging” 
Cartridge links for 0.50-caliber machine- 
guns are made to precision measurements 
with very close tolerances. The links are 


Provides a smooth, rust-resist- 
ing surface capable of modern 
scientific methods of inspec- 
tion—ready for any type of 
finish. 

VAPOR BLAST Abrasive Clean- 
ing is already doing a ‘“War- 
time Speed-up” job in famous 
Aircraft Plants, Shipyards, 
Foundries, Machine Tool and 
Structural Steel Plants—wher- 
ever SPEED is essential in 
cleaning, degreasing, descaling 
metal and metal parts. 


Call in a VAPOR 
BLAST Engineer 
for specialized 
service to help 
make YOUR 
cleaning opera- 
tions more effec- 


tive, more effi- 
cient and eco- 
nomical. 


VAPOR BLAST 


MFG. COMPANY 
333 South 16th St. 
Milwaukee, Wisc. 
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formed from coils of cold-rolled annealed 
strip steel containing 0.59-0.74 C, 0.49. 
0.60 Mn, 0.30 maximum Si, 0.05 maxi. 
mum S, and 0.04 per cent maximum P. The 
tensile strength of the steel must be a 
minimum of 65,000 Ibs. per sq. in. and 
elongation, a minimum of 20 per cent. 
Hardness must be 70-80 Rockwell B. 

The structure is to be completely 
spheroidized with no e@dence of free 
lamellar pearlite. Decarburization may not 
exceed 0.0005 in. maximum. The steel} 
must be relatively free from non-metallic 
inclusions, and must withstand a 180-deg. 
bend without fracture. 

Uniformity of steel is necessary in 
processing operations. The structure of 
the strip steel comprises spheroids of ce. 
mentite in a ferrite matrix. One author. 
ity asserts that variations in spheroidized 
structure may result in clips which are 
incorrect in size. Another states that 
grain size is more important than carbide 
size. Experience indicates that the pres. 
ence of pearlite and variation in micro- 
structure and strip thickness may necessi- 
tate adjustment of the dieing machine. 

Forming operation is extremely intri- 
cate, requiring constant attention and 
maintenance of both die and machine. The 
progressive die has eight units, any one 
of which may be replaced. The finished link 
requires eight operations before it is fully 
formed. Links fall directly on to a con. 
veyor. 

After cleaning, the links are transported 
to a belt-type radiant-tube gas furnace, 
provided with controlled atmosphere. It 
is divided into heating and soaking zouves, 
each 


with its own temperature recorder 
and automatic control. Capacity is 1°00 
lbs. per hr. 


There is a definite relationship between 
time, temperature, and quench hardvess 
which must be determined for the partic \lar 
equipment. The links remain at 1550 ‘eg. 
F. for 15 min. in the furnace mentic ced 
above. This assures complete solution of 
cementite and consequent formation of 
austenite and gives a hardness of 63-65 RC 
for the quenched link. 

The links are piled on each other a 
few inches deep as they pass through the 
furnace and not in an ideal single layer. 
To insure uniform heating, the load is dis- 
tributed evenly on the conveyor. Rated 
heating capacity of the furnace is not ex- 
ceeded, as experience showed that rejects 
which can be attributed to insufficient heat- 
ing increased with the load. 

Links are discharged into a chute ex- 
tending from the furnace to several 
inches below the surface of the quench 
oil in a 3000-gal. tank. Oil is kept at 
125 + 5 deg. F. There is a large pump 
for circulating the oil and discharging it 
below the chute, at the same time produc- 
ing necessary agitation for a speed quench. 
A smaller pump passes a part of the 
oil through a cooler and eventually dis- 
charges it into the tank. 

The quenching operation is very im- 
portant. In one case it was found that 
the cooling rate obtained in practice was 
slower than the critical cooling rate of the 
steel. Fully hardened links were obtained 
by increasing agitation of the oil in the 
chute and by raising the hardening tem- 
perature from 1500 to 1550 deg. F. In 
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PERFECTED ann LABORATORY TESTED ror 
FASTER-SURER CLEANING or WAR MATERIALS . 


Speed-up Your Production and Secure Chemically and Metallurgically Clean Basis Metals, Ready 


for Finishing or Plating, in Less Time and at Lower Cost with These New, Improved and Approved 
Cleaners for Victory Production. 


ANODEX for STEEL = METEX for ALUMINUM 


New, faster acting, high current ALLOYS, COPPER and BRASS— 
density compounds for cleaning 


Fast and efficient special com- 
ferrous metals. 


pounds for individual war pro- 
*Especially formulated for use with the ‘ ‘al 
reverse current ANODEX process. duction materials. 


SOLVTEX aad SOLVMAX EMULSION CLEANERS 


New, hard hitting, solvent substitutes for thorough cleaning of small items 


AMPLE in spray and rotary type washing machines. 
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anotner case, the surface layer was decar- 
burized to such an extent that no oil 
had a fast enough cooling rate. 

The links are removed from the quench- 
ing oil by a conveyor which drops them 
on a metal belt that carries them through 
an alkali wash and draw furnace. They 
are tempered at 545 deg. F. for 1 hr. 
Resulting hardness is 52-53 RC. 

A conveyor carries the links from the 
draw furnace to a blasting machine where 
fine steel grit removes scale, dirt, or burrs. 
Then they are plated with zinc or Par- 
kerized. Some of the plated links are 
subjected to strip and salt-spray tests. So- 
lution for strip test consists of 100 gm. 
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In the new plant of Aluminum Industries, Inc. is 
this large battery of Hydro-Whirl Magnesium 
Grinding Booths—which started as a unit of two 


The dust caused by the grinding of aircraft motor 
parts is extracted and knocked down into a harm- 
less sludge by the patented Hydro-Whirl. The 
cleaned air is then returned to the room. 


ammonium nitrate, 55 cc. concentrated 
nitric acid, and distilled water to make 
1000 cc. total. Plating must withstand 
18 sec. application of solution. There 
must be no evidence of rust after an ex- 
posure of 48 hrs. to standard salt so- 
lution. Zinc-plated links are baked for 
3 hrs. at 425 deg. F. to eliminate hydro- 
gen embrittlement. 

Each link receives a 100-lb. pull test, 
which enables weak, brittle, and improper- 
ly dimensioned and alined links to be 
rejected. Another test requires that a 16- 
in. belt of links and cartridges withstand 
a twist of 180 deg. without permanent 
set or failure. To assure proper extrac- 


* 





Here is an installation — like all other Hydro- 
Whirls — that is efficient, economical, safe, and 
practical. 

We maintain a complete engineering department 


that will develop units, or complete production 
systems, to meet your particular requirements. 


INDUSTRIAL SHEET METAL WORKS 


608 E. Forest Avenue 
Detroit, Mich. 


New York Office— 
370 LEXINGTON AVE. 




















tion of cartridges from the link, a steel} 
plug made to the dimensions of a cart- 
ridge case must be extracted by a pull 
of not less than 15 Ibs. nor more than 
30 lbs. 


—Heat Treating & Forging, 
Vol. 28, Aug. 1942, pp. 386-389, 395. 


Low Alloy Steel in Aircraft 


Condensed from “Aero Digest’ 


Although low alloy steels have been used 
in truss type structures, and stainless steel] 
in shell type, there has been no previous 
application of low carbon, low alloy steels 
to shell type structures. After investigat- 
ing various S.A.E. steels the most promising 
one was S.A.E. 4608 with a yield point 
of about 90,000 lbs. per sq. in. and an 
elongation of from 5 to 7 per cent. 

The purpose in using low carbon steel 
was to eliminate the use of strategic ele. 
ments. Another purpose was to utilize 
a common steel that could be manufac. 
tured by more than one source. 

At the completion of an experimental] 
heat of 4608 steel, the following data were 
obtained: Chemical composition C, 10; 
Mn, 0.33; P, 0.014; S, 0.023; Si, 0.160: 
Ni, 1.70 and Mo, 0.21 per cent. Physical 
properties of a longitudinal sheet were 
Yield stress 39,600 lbs. per sq. in.; ul. 
timate stress 57,000 Ibs. per sq. in.; and 
elongation 27 per cent. For a transvers: 
sheet the yield stress was 31.700 lbs. p 
sq. in.; ultimate stress 60,200 Ibs. per s 
in.; and elongation 28 per cent. 

Hot rolled sheets exhibited fair yic 
strength without too great a sacrifice 
elongation. It could be bent around a mi 
imum radius of 3t. The yield strengt 
however, was not up to the expected val 

The next step was to stress-relieve, 
means of mild heating cycle, the cod 
worked material to achieve higher elong.- 
tion. This material had favorable streng 
and elongation. It could be worked w 
in a hydraulic press using a Kirksite 
and a rubber punch. 

The substitution of steel for alumin 
sheet in certain assemblies was as follov 
A steel horizontal stabilizer was substitu: 
for the aluminum alloy stabilizer. This 
was done to determine if a direct substit 
tion of 4608 steel sheet for aluminum alloy 
sheet could be made and if it could be 
formed on tools designed and made for the 
various parts of the aluminum stabilizer. 
The parts formed and assembled extreme- 
ly well. Vertical stabilizers were made 
in the same manner and also subjected to 
structural tests. 

The outer wing flap was made of strain- 
relieved cold rolled type with 6 per cent 
elongation. The skin covering the flap 
differed from aluminum alloy skin in that 
it had beads in it for stiffening. This 
was done on an hydraulic press. An at- 
tempt was made to form ribs to the same 
shape as aluminum alloy ribs on progres- 
sive dies. Cracks developed in the return 
flange. A change to deep draw steel with 
heat treatment after forming was the rem- 
edy. 

Experiments with hot rolled 0.016 
steel sheet for nose ring proved that the 
sheet wrinkled indicating poor shrinkage. 
It was then decided to make a special drop 
hammer Kirksite die to form part in 
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‘Hi-Low” Temperature Tests 


wwe Quick, Easy, Accurate 


Save valuable time now by using KOLD- 
HOLD “Hi-Low’s” facilities for speedy 
and accurate testing of aircraft instru- 
ments, batteries, wire, metals, and nu- 
merous materials. 


“Hi-Low” amply provides the re- 
quired conditions for inspecting and 
testing various devices under certain 
stringent aircraft specifications. 


An unusually large, clear working 
space is a feature of “Hi-Low.” You 
can SEE the whole testing process 
through the large glass door. 


Unit is entirely self-contained. Re- 
frigeration system is factory installed, 
tested and guaranteed. There is prac- 
tically no maintenance cost. 


Send for Full Particulars Today 


CHICAGO: 201 N. Wells Street — Randolph 3896 
NEW YORK: 1819 Broadway — Circle 63092 
LOS ANGELES: 1015 W. Second — Michigan 4989 


KOLD-HOLD MANUFACTURING CO. 
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LITTLE WAYS TO MAKE 
BIG SAVINGS IN CRITICAL 


MATERIALS AND TIME 
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1520 MAN-HOURS SAVED BY FASTER-FLOWING 


7 his-CGyter 


A manufacturer of small motors was bottlenecked by lack 
of men and machines needed for greater production of motors 
on a war contract. One time-consuming operation was joining 
rotor bars to end rings. The brazing material being used was 
a sluggish alloy that not only took time to apply, but also 
required 33 minutes of machining afterwards to remove 
excess brazing deposits. 

Free-flowing Phos-Copper was then specified for this 
brazing operation in an effort to step up production. This 
brazing alloy, which is fluid at 1382° F., flowed so smoothly 
that operators were able to place metal exactly where needed. 
Since only a minimum amount of Phos-Copper was required, 
machining operations were entirely eliminated. 

Result: on one contract for 2400 motors, Phos-Copper 
saved 200 brazing hours, 1320 machining hours, and freed a 
number of lathes for other work! 

Send us a memo describing your present brazing operations. 
Perhaps Phos-Copper can help you save time, expense and 
labor. Westinghouse Electric & Mfg. Co., East Pittsburgh, 
Pa., Dept. 7-N. J-90451 

Phos-Copper brazing alloy is being used on hundreds 
of war contracts in a multitude of applications— 


marine piping systems, cooling coils, bus bar struc- 
tures, water heaters. 
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eighths. This was not satisfactory but it 
was reworked by hand. Indications are 
that it will be possible to form this piece 
satisfactorily. 

Forming removable cowling, the same 
as aluminum alloy seemed satisfactory, al- 
though two out of eight sheets cracked. 
Material was 0.016 in., 4608 hot rolled 
steel sheet. It is believed that the total 
weight increase for complete cowling per 
airplane will be 10 Ibs. at the most. 

The actual steel design of outer wing 
for the AT-6a training plane is under con- 
struction. General data will remain the 
same. Wing is designed in such manner 
that major items such as flaps and ailerons 
on the aluminum alloy wing will fit the 
steel wing and conversely. Gages of sheet 
in the main spar vary from 0.012 to 
0.024. 
ly 15 in. apart outboard of the wing 
joint at which ribs are located. 

The nose rib is 0.012 in. gage and was 
formed on an hydraulic press using a 
Masonite die and Cerrobend punch. Flap 
aileron spars and aileron fairing assem- 
blies are 0.012 in. gage. 

The relatively high strength of the string- 
ers in relation to the yield point of the 
material is the result of cold working. The 
outer panel will be joined to the center 
panel by a bolted and spot-welded joint. 

A study has been made to substitute steel 
fittings for aluminum alloy forgings. De- 
signs already exist for such as fittings that 
attach the rudder to a vertical stabilizer. 
In general they consist of steel sheet 
blanked to contour and then pressed with 


There are 12 stations approximate 





Smeaeonvws = 


— Numerous small 


to 1600° F. 


Available 
6” x 10” 









Elizabeth, 


NACE ae | 
American Gas Furnace Co.§ 


New Jersey 


952 





POT HARDENING FURNACES 


More uniform heating results in longer pot life | 
burners allow | 

greater heat input and faster heating — Simpler | 
control — Quiet operation. For use with lead, 
cyanide, carburizing salts, etc., at temperatures 


tangential 


to 24” x 30”. 
Write, giving details. 


die to a shape that permits attachment by 
bolting and spot-welding of the rudder to 
the stabilizer. 

As the steel program progresses it is 
intended to redesign additional major as- 
semblies. This means that entire trainer 
wing will be made of steel. 


—Edger Schmued, Aero Digest, Vol. 16, 
July 1942, pages 191-192, 195-196, 199, 370 


A Spot Welding Kink 


Condensed from “Western Machinery € 


Steel World’ 


The tendency of aluminum to alloy with 
the copper tip of a spotwelder necessitated 
cleaning after every 10-15 spots. A change 
from common hydrofluoric acid for clean 
ing metal to be spotwelded to a mixture of 
phosphoric and chromic acid (relative pro- 
portions not given) increased the interval 
between cleanings to 500 to 800 spots 
while as many as 3300 spots have been 
made without cleaning the tips. The new 
acid mixture also gives a cleaner, brighter 
surface. 

Another factor aiding production is that 
the sheet may be left in the acid tank up to 
30 mins., without injury whereas immer- 
sion in hydrofluoric acid had to be timed 
almost to the minute to prevent undue at- 
tack. The same soap tank and hot water 
rinse may be used with the new mixture 
as with the old HF. 


Don Holden. Western Machinery & Steel 
World, Vol. 33, July 1942, pp. 276-277 
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Blanking and Piercing Die 


Condensed from “American Machinist’ 


A new type of blanking and piercing 
die used by Lockheed, Consolidated, Doug. 
las and other aircraft plants, is described. 
Each set consists of a backing plate to which 
the punch is attached with flush rivets and 
a second backing plate to which the die 
is riveted. A standard precision die set 
is used. To the upper half a piece of 
aluminum is attached and in it grooves 
are cut into which permanent magnets are 
placed that hold the punch or die in 
place without other means of clamping. 

For dural and alclad blanking, the 
punches are made of 4 in. 0.5 to 0.6 
per cent C plow steel. The die, which 
is of Kirksite A (except for thicknesses 
over about 1/10 in. when soft steel dies 
are used), is made by routing, using the 
punch as a rout block, or the punch is 
forced into the die stock sufficiently to pro. 
duce a line to file to. 

For blanking stainless steel or SAE 4130, 
the punch is made of a steel which can 
be flame hardened after the punch has been 
sawed and filed or routed to shape. The 
flame hardened punch is then used to cut 
or shear the die. Dies are made of carbon 
or alloy die steel with air-hardening or 
water-hardening characteristics which can 
be flame hardened. Backing plates for 
piercing punches are made of cold rolled 
steel. Backing punches for dies are made 
of cold or hot rolled SAE 1020. 


-J. Haydock, Am. Machinist, Vol. 8 
Aug. 6, 1942, pages 815-81 


AER MIEN, 5 i aE 
DEGREASING AND 
CLEANING materials 


for ALL war production 
requirements! 


Of over 60 different Oakite alkaline, acid, emulsifying 
and solvent-type cleaning materials available, there is 
one or more specially designed to meet your specific re- 
quirements of SPEED, thoroughness, SAFETY and 
economy in degreasing parts for inspection, assembly 
and finishing. You will find these specialized, FAST- 
WORKING materials SWIFTLY remove oil, grease, 
| smut and other foreign matter . . . do it hour after hour 
... to help keep production of essential war supplies 
moving AHEAD of schedule! Your inquiries invited. 


OAKITE PRODUCTS, INC., 32H Thames Street, NEW YORK, N. Y. 


OAKITE 
nectalized CLEANING 
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Tin-Saving Bronzes and Brasses 


Condensed from 
“Foundry Trade Journal” 


The silicon bronzes are capable of giv- 
ing reliable castings of good mechanical 
properties, although difficulties might be 
experienced in foundries having no pre- 
vious experience with these alloys. B.S. 
War Emergency Specification gives the fol- 
lowing limits of composition: 1.5 to 5.0 Si; 
1.5 max. Mn; 5.0 Zn; 2.5 per cent Fe: 
remainder, copper. 


Silicon Bronzes 


Silicon bronzes are very fluid, producing 
sharp and well-defined castings from sand 
molds. They can also be cast by the cen- 
trifugal process and in chilled molds. 

They possess approximately the follow- 
ing characteristics: specific gravity (cast) 
8.4; weight per cu. in., 0.92 lb.; shrinkage 
5/32 to 3/16 in. The average ultimate 
tensile strength of standard test-pieces cast 
in green sand is about 46,000 lbs. per sq. 
in., 20 per cent elongation (in 2 in.) and 
Brinell hardness of 90 (10 mm. ball, 500 
kg.) 

Silicon bronzes may be melted without 
difficulty in pit fires or tilting furnaces of 
the cake, oil- or gas-fired types. Melt- 
ing should be carried out as quickly as 
possible, exposure to the furnace atmos- 
phere being kept to a minimum. The melt 
may be kept well covered with a gasless 
flux, such as ordinary bottle glass, cryolite 
or sal-ammoniac. In cases where the liquid 
slag is very fluid, a sprinkling of dry sili- 
ca sand may be used. 

The molten metal should not be allo 
to remain in the furnace too long a 
the casting temperature has been attair 
Excessive stirring or puddling during m 
ing should be avoided, as this is not only 
unnecessary but tends to disturb the p:o- 
tecting cover, and may cause gas poc! 
in castings as a result of contamination 
the metal by furnace gases. The m 
should be stirred with a graphite stirrer 
a coated iron rod. 

Care should be taken not to overheat ¢! 
alloy. The characteristic of all sili 
bronzes is their short freezing range, 
proximately 90 deg. F., and shrinkage there- 
fore takes place at a greater speed than in 
the gunmetals. This necessitates special 
attention to the feed requirements. 

The above general data on silicon bronzes 
refers particularly to P.M.G. and Everdur. 
The preferred composition of P.MG. 
metal is as follows: 3.0 to 4.0 Si; 14 
to 2.0 Fe; 1.0 max. Mn; 0.1 max. P; 
1.5 to 2.5 per cent Zn; remainder copper. 
Typical mechanical properties are as given 
above for silicon bronzes. 

The freezing range of P.M.G. is 1740 
to 1650 deg. F. During melting a pre- 
cautionary measure against oxidation is to 
spread charcoal over the surface of the 
molten metal. On all melts, a small quan- | 
tity of phosphor copper, say %4 Ib., for — 
each 100 Ibs. assists deoxidation.  Sal- 
ammoniac is a good flux to use prior to 
casting. 

The typical chemical composition of 
Everdur for sand castings is as follows: 
3.0 to 4.0 Si: 0.5 to 1.5 Mn; 0.0 to 10 
Zn; 0.5 per cent impurities; remainder 
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ALUMINUM CASTINGS 
ARE GOING Ouwex/4ere IN PLANES...—TANKS...— SHIPS! 


And we know our castings will give a very good account of themselves wherever they go, because 


each and every one of them meet all the specifications of the Army... — Navy... — Air Corps. 


Our ability to meet these rigid specifications with speed and quantity production is your guaran- 


tee of receiving quality sand and permanent mold aluminum castings when the victory is won. 
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SOCKED BY 50 AMPS 


6 TIMES A SECOND 








Y our product might call for maximum sensitivity as in the 


Little Giant Relays produced by Ward Leonard Electric Co. 


Or your product might demand.maximum durability as in the 
automatic accelerating relays used in the Joy Manufacturing 


Company's mining equipment, In either case you will find 
Callite Contacts will hel p keep ’em rolling. 


C-T’s engineers will be glad to assist in finding the most 

efhcient and economical solution to your contact design 

problems. Catalog No. 152 describing the complete line 

of Callice-Tungsten screw, rivet and welding-type con- 

tacts is now available, Send for your copy today. 
CALLITE TUNGSTEN CORPORATION 
546 — 39th Street, Union City, New Jersey 

Branch offices: Cleveland, Chicago 


Specialists in the manufacture of electrical contacts — in 
standard or special shapes — of tungsten, molybdenum, silver, 
platinum, palladium and alloy combinations of these metals. 


As C-T products use materials under priority control, it is essen- 
tial that necessary preference rating extensions and end use data 
be supplied with your orders. 





KEEP ‘EM ROLLING WITH Uap 






copper. Ultimate tensile strength is 50,- 
000 Ibs. per sq. in.; elongation 1g 
to 25 per cent in 2 in.; Izod jm. 
pact strength, 30 to 60 ft.-lbs.; Brinell 
hardness, 70 to 95. 

When annealed for ¥/, hr. at 1290 deg. 
F. and slowly cooled, the ultimate tensile 
strength becomes 48,000 to 57,000 Ibs. per 
sq. in., elongation 22 to 30 per cent in 
2 in., Izod impact strength 40 to 55 ft. 
lbs., and Brinell hardness 65 to 90. The 
freezing range of Everdur is 1830 to 1750 
deg. F. The heaviest casting known to have 
been made in England in Everdur was a 


| bowl for chemical plant weighing approxi- 


mately 1100 Ibs. 


Gunmetals and Brasses 


Some low tin content gunmetals are: 
(1) 88 Cu, 8 Sn, 4 per cent Zn; (2) 86 
Cu, 7 Sn, 5 Zn and 2 per cent Pb; and 
(3) 85 Cu, 5 Sn, 5 Zn and 5 per cent 
Pb. L. W. Spring’s work (Proc. Inst. Brit. 
Foundrymen, Vol. 24, 1930-1931, p. 239) 
shows that, while short-time tensile tests 
indicate that the higher tin content alloys 
of the 86-12-2 and 88-10-2 types are 
stronger than 86-7-5-2 gunmetal at elevated 
temperature, the latter alloy is actually more 
creep resistant than the former at tempera- 
tures above 500 deg. F. 

It is interesting to note that the de- 


_ creased tin and increased lead contents do 


not appear to affect creep properties ap- 


| preciably. Bronze valves and fittings cast 


in 86-7-5-2 gunmetal can be employed 
up to 500 deg. F. while, if made in 85- 
5-5-5 material, the maximum temperature 
for use is limited to 400 deg. F. 

Castings show a curious difference in 
behavior from wrought materials at ow 
temperature, for while the strength is 
increased along similar lines to ‘hat 
which occurs in wrought materials, the 
ductility is always slightly less than hat 
indicated at room temperature. 

So far as the gunmetals are conceried, 
there is little difference in general phys:cal 
properties between 88-10-2 and the other 
types under review. 

The increased lead and zinc contents 


| within the range of compositions covered do 


| not appear to have much effect on the cor- 


| 
/ 
| 
i 


rosion resistance of gunmetal by normal 
sea and fresh water. Laboratory tests show 
88-10-2 to exhibit a loss in weight of 
0.288 per cent after 8 weeks’ immersion 
in sea water. 

Gunmetal containing 7.0 Sn, 3.75 Za, 
3.75 per cent Pb, balance copper, showed 
a loss of 0.26 per cent under similar con- 
ditions.. Practical observations based upon 
equipment in service, such as valves, tend 
to confirm these findings. 

While an increase of temperature ac 
celerates the corrosion of gunmetal and 
bronze in fresh water, using temperatures 
apparently reduce the rate of attack in 
sea water, although the degree of attack is 
appreciably greater than that experienced in 
fresh water. Care should be taken when 
utilizing gunmetals for handling softened 
boiler feed waters to keep the zinc content 
as low as possible. 

Cast brasses of type A (70-80 per cent 
Cu) and type B (62-70 per cent Cu) are 
not recommended for use at elevated tem- 


peratures. The general remarks on me — 
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Shank shown in inset approximately 14 actual size—4,100 castings to the pound. 
s When the manufacturer of the tiny ZINC Alloy Die Cast- 

MH ings shown above supplies one pound of his product to the 

® Government, he is providing cupeye shanks for 4,100 
4 -ors’ and nurses’ uniform buttons. As shown in the inset, 
™ these die cast shanks are used in conjunction with toggle 
to form detachable button fasteners. 

ne die casting machine which produces these button 
i -s is one of a special design for turning out small parts 
im at ‘igh speed. Such a machine is capable of production 
tities as high as 320 castings per minute! 


INTEGRALLY CAST RIVETS 
FACILITATE ASSEMBLY 


One of the outstanding advantages of the die casting process 
‘s its ability to provide fastening elements as integral parts 
of a casting. These elements usually take the form of studs 
Bor rivets, either hollow or with hollow ends, and assembly 
a E is completed by merely riveting, staking or spinning over the 
t unnecessary to provide and to handle 





ends. This makes 1 






The cutaway shows the mating of rivets and cored holes. 
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effects considerable savings. 


separate fastening elements, and 
assembly illustrated in 


An interesting case in point is the 
the drawing below. Several integral studs on one ZINC 
Alloy Die Cast part mate with cored holes in another die 
casting. When the mating castings are put together, assembly 
is effected by simply heading over the ends of the rivets. 


ZINC ALLOY DIE CASTINGS 
ARE TOUGH 


The ability of ZINC Alloy Die Castings to 
graphically lustrated by the die cast grease 
steering knuckle universal joints on Army 
part stands up on a “Jeep” it will stand up almost anywhere. 

Here is what the manufacturer of the “Jeep” axle assem: 
blies has to say about the die cast grease seals: “This seal 
has proven highly satisfactory ..- - is sturdy enough to 
withstand abuse from flying stones and gravel and cannot 
be torn off by striking sticks, stumps, small trees and so 
forth.” 

The strength of ZINC Alloy Die Castings exceeds that 
of most other commonly cast materials. For specific technical 
data on strength and other properties we suggest that you 
read the bulletin “Zamak Alloys for Zinc Alloy Die Cast- 


ings.”’ Just ask us for a copy——on your company letterhead. 


‘take it’ 18 
seals for the 
“Jeeps.” If a 








The die cast grease seals serve in a vulnerable spot. 
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WHEN YOU NEED 


eget 
$i BS TO CORROSI ON 


- HEAT AND ABRASION 


You'll find these properties in INDIUM—the Practical COMMERCIAL 
METAL FOR ALLOYING AND PLATING. 

INDIUM—as a Plating Medium—is deposited electrolytically on a re- 
quired surface . . . Subsequent heat treating DIFFUSES IT into the metal, 
making it a part of the actual surface itself—thus, INDIUM can never 
chip or peel! 

INDIUM—as an Alloying Element—is daily proving its stamina in the 
bearings of the new line of WHITE Super Power TRUCKS. .. Here 
INDIUM demonstrates its remarkable ability to stand-up under the 


corrosive action of mineral acids in the oil, heavy-load drag and high- 
speed heat. 


° We urge you to write for the facts about INDIUM today! 









| Sales Office and Laboratory 805 Watson Place, Utica, N. Y. 
* Research and Development Office 60 East 42nd Street, N. Y. C, 


|THE INDIUM CORPORATION OF AMERICA 








Sheet Lead 

Lead Pipe : Lead can be substituted for many vital metals in 
Lee ee nes the present emergency. ALPHA engineers take 
Lead Counterweights 


Lead Linings for pride in solving tough jobs; new and unusual jobs 


stampings that no one has licked before—interesting war 
a ee jobs that we are not free to talk about. How 
: about that one that you've been worrying about? 
ALPHA may be able to solve it with LEAD. Call 


on us. 4 


Send for New Alpha Folder SPECIALISTS IN LEAD 


A| PH A METALS ROLLING MILLS. Inc 
manufacturers of lead and tin products 





361 HUDSON AVENUE, BROOKLYN, N. Y. 
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chanical properties at sub-zero temperatures 
given for gunmetals can be applied to the 
cast brasses. The effect of low tempera. 
tures is not likely to cause any serious 
change in mechanical properties, apart from 
some reduction in ductility. 

In general, the corrosion resistance of 
these alloys in sea water is not quite so 


| good as the gunmetals, but in contact with 


gasoline or fuel oils containing sulphur 
their resistance is much greater. Care must 
be taken when applying the cast brasses 
industrially to prevent ‘‘dezincification.” 
This is best avoided by the use of alloys 
containing not more than 20 per cent Zp 
and in addition the presence of at least 
0.03 per cent of an inhibitor, either As, 
Sb or P. 

Test results on an uninhibited naval 
brass are of interest. It is fairly well es. 
tablished that the 1 per cent Sn associat- 
ed with this alloy is a retardant of “de. 
zincification.” At 150 deg. F., however, 
it was found that tin was without in- 
fluence on the rate of the dezincification, 

It is advisable to use cast brass (type 
A) for those castings required to resist 
corrosion, keeping the composition as far 
as possible to the 80 per cent Cu end of 
the specification, and to include preferably 
0.03 per cent P, as an inhibitor. The 
presence of around 1 per cent Sn will also 
be of benefit in minimizing corrosion. 


Foundry Practice for the Brasses 
The British Standards Institutions has 


| issued a War Emergency Specification ‘or 
| cast brasses. For brass of type A ‘he 


composition limits are 70-80 Cu; 2 max. 
Sn; 1-4 Pb; 1 per cent max. Ni; re- 
mainder zinc. For brass of type B i: is 
70-62 Cu; 2 max. Sn; 1-4 Pb; 1 per cent 
max. Ni; remainder zinc. 

Experience has shown that the meth ods 
of running castings made of these al oys 
need not differ from those adopted (or 


| bronzes unless copper content of the type 





| 


B is on the low limit and aluminum on 
the high limit, when the characteristics of 
the alloys resemble those of manganese 
bronze. 

In such cases, molding methods similar 
to those adopted for manganese bronze are 
necessary because of the high shrinkage of 
the alloy. Care should, however, be taken 
to avoid running into this difficulty. The 
metal runs well and gives a good cast- 
ing surface. 

The type of sand and mold dressing used 
for bronzes is quite suitable for the pro- 
duction of sand castings and it has not 
been found necessary to adopt excessive 
venting. It is advisable to pour both types 
of alloys at a lower temperature than that 
adopted for bronze. High casting tem- 
peratures appear to cause scabbing and 
poor casting surface. 

Some results were obtained with test 
bars melted under normal foundry condi- 
tions from scrap metal and cast in green 
sand molds at a temperature of about 1800 
deg. F. All these bars met the proposed 
War Emergency specification for both 
physical properties and chemical analysis. 

Tests have been made to ascertain the 
effect of running sleeves and bushes of 
these alloys with water lubrication under 
a heavy load. A sleeve was mounted on 
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4 MERICAN submarines—the “daggers of the Pacific’”’ 
L\ that have done so much damage to Japan’s fleet 
and shipping—are outstanding examples of the impor- 
tance of control. The submarine runs submerged... 
strikes unseen... fires accurately with torpedo tube 
or gun... only by the grace of its control instruments. 

Just as control has become increasingly important 
in the operation of military equipment, control steps 
have become more and more necessary in its manu- 
facture. At the Lebanon Steel Foundry, this fact is 
recognized...and governs the production of all 
Circle © Castings. 

Lebanon maintains complete departments for inspec- 
tion and testing operations. X-Ray or Gamma Ray 
examinations are fitted to the service requirements of 
the various castings. Special tests are frequently made 
at the customer’s request. 

All pressure castings are tested for possible leakage 
points. Castings are set up with all ports and open- 
ings blanked off. The castings are then filled with 
water (for hydrostatic testing, as illustrated), oil or 
compressed air. A specific pressure is applied and 


“ 

> 
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maintained for a specified time. The outside surfaces 
are closely studied for evidence of leakage. 

Victory demands castings of the highest integrity 
...and Lebanon provides them by paying the premium 
of close control. That’s why Circle © Castings have 
been “cited” for distinguished service in this toughest 
of wars... that’s also why they are specified by such 
important industrial companies as De Laval and Leslie. 


Lebanon metallurgists have had close contact with war production 
requirements since the beginning. Their experience in solving today's 
type of industrial problem is available to interested organizations. 


LEBANON STEEL FOUNDRY - LEBANON, PENNA. 


ORIGINAL AMERICAN LICENSEE GEORGE FiscHenr (swiss cuamorre) METHOO 


LEBANON Si STEEL CASTINGS 





Putting them together 
or “tearing ‘em apart’ 





PURDY looks at steel 
products from the point 
of view of the men who 
have to “put them to- 
gether” in the manufac- 
ture of fighting equipment. When ordinary 
methods or standard procedures can’t get 
jobs done, Purdy men are ready to help 
“tear ‘em apart’’, analyze the problem from 
a production standpoint, and recommend 
materials and methods that work—and the 
complete PLANET line of Spring Steels, 
Tool Steels, Drill Rod and Cold Drawn 
Steels is here to help them. 





HOW PURDY’S KNOW-HOW 
SOLVED ONE PROBLEM: 


A manufacturer, unable to get shim steel 
to finish urgently needed dies, put in a 
call to Purdy. Purdy men suggested using 
PLANET Blue Tempered Spring Steel as 
a substitute. It worked—and the dies went 
out on time! Whatever your Victory prod- 
uct, whatever its problem: in steel supply 
or application, or something demanding 
ingenuity in using steel—call 
Purdy for quick service. 


extra on 


A. R. PURDY CO., INC. 
792 Greenwich St., New York, N. Y. 
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9.0 
| when the copper content in type B brass 








1500 r.p.m., a Sta- 


a shaft and rotated at 
tionary loaded bush being located around 
the sleeve. 

Most bronzes, providing either the shaft 


or bushing, or both, contain 2 per cent or 
more of lead, will run without seizing 
under similar conditions of test. Bronzes 
that do not contain lead seize, as with 
the brasses. The addition of tin appears 
to aid the casting properties. 

A test was made to determine if any dif- 
ficulties would be encountered in making 
a medium-sized casting in type B brass us- 
ing molding and gating methods commonly 


adopted for gunmetal. The example chosen | 


was an air pump cover (roughly 30 in. 
in diam.) The rough casting looked quite 
satisfactory. When it was machined, how- 
ever, a number of small shrinkage tears 
were found. Modified gating and iceding 
methods would eliminate these defects. 

A sound section taken from the sim 
of the casting was examined for mechanical 
properties and _ structure. Examination 
showed the distribution of what is ap- 
parently the delta constituent arising 
through the presence of tin. This con- 
stituent promotes brittleness, and it is in- 
teresting to note that in this case a tin 
content of 1.2 per cent has reduced duc- 
tility as indicated by elongation tests to 
per cent. It might be assumed that 


is on the low side of the compositional 
range a tin content of 1.0 per cent should 
not be exceeded. 


Foundry Trade J., Vol. 67, June 25, 1942, 
pp. 205-208, 210; July 2, 1942, 
pp. 221-230; July 9, 1942, pp. 247-251. 


Chromium-Manganese Stainless 
A Composite 


The critical-metals situation is now such 
that any substitution of manganese for 
nickel that is feasible mechanically, is high- 
ly desirable strategically. Considerable in- 
terest attaches therefore to recent 
on the properties of high-manganese stain- 
less steels, in which all or part of the 
nickel normally present in 18-8 or 17-7 


stainless is replaced by manganese. A | 
series of publications by metallurgical en- | 


gineers of the Electro Metallurgical Co., 
with special attention to the properties 


of cold-worked high-manganese stainless, 


are worthy of review. 


Comparison with Straight Chromium-Nicke! 


In one 


pp. 419-438) report on the tension and 
compression stress-strain characteristics of 
cold rolled austenitic chromium-nickel and 
chromium-manganese-nickel stainless steels. 
Procedure and results on 17-7 and 18-8 
already given by Bandel (Metals and AI‘ 
loys, Vol. 15, Jan. 1942, pp. 174-178) 
and Franks & Binder (Proc. A.S.T.M., Vol. 
41, 1941, pp. 629-645) have been sup- 
plemented by more complete graphic 


presentation of these data as well as by | 


new data on a steel with 0.12 C, 17.5 Cr, 
4.3 Ni and 5.4 per cent Mn, also on 
0.035 in. strip. 


work | 


article R. Franks and W. O. | 
Binder (J. Aeronautical Sci., Sept. 1942, | 





Scientifically 
Controlled 
Alloy Analyses 








STAINLESS STEEL 
CASTINGS 


Unusvol skill is required for the pr 

duction of corrosion resistant ca: 
ings of correct analyses to combat |}! 
attack of salt, caustic, acids, heat and 
abrasion. Many Atlas foundrymen hove 


been specializing in alloy steel castings ’ 


for over twenty years and are able ‘o 


determine the proper analyses for any 
desired specification. 
facilities are available to minimize your 
problems. Much can be gained by con- 
sulting with us when. your product is in 
the layout stage for it is then that our 
assistance can be of full value. 


Our engineering 





Bulletin available on request. 
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STAINLESS STEEL CASTINGS 
Division Atlas Foundry Co. 


520 LYONS AVENUE IRVINGTON, N. J 
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At every step... Standard 
CONTROLS its steel 






na 7 
\ KR “6 ws i acid open hearth to fin 
ished forging, the processes of 


steel making at Standard are under 
rigid, painstaking control. Especially trained 
metallurgists and chemists carefully analyze 
the materials used in Standard products 
safeguarding the high quality which is a 
‘must’ with every forging delivered to a 
Standard customer. 
In forgings, castings, weldless rings, steel 


wheels and many other steel products the 
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name Standard is an assurance of depend- 


ability and long service life. 
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TABLE I. LONGITUDINAL PROPERTIES 





1 


0.2% offset yield | 
strength psi 





Composition tensile strength psi prop. limit psi | elong. % in 2 in. 





17.5% Cr—4.3% Ni—5.4% Mn 





138,500 ae 








| 
} 
| 
| 
| 
| 


initial tangent 
modulus of elas, 
million psi 








40,700 25,500 65 29 

17.1% Cr—7.2% Ni 117,800 | 33,000 14,000 68 29 

18.4% Cr—88% Ni 94°500 36,000 16,300 61 29 
TABLE II. LONGITUDINAL PROPERTIES, 35% COLD REDUCTION 





| | 7 
| 


: : 0.2% offset yield 
| tensile strength psi 








modulus of 


initial tangent 
elast. 


Composition strength psi prop. limit psi elong. % in 2 in. million psi 
17.5% Cr—4.3% Ni—5.4% Mn 213,000 157,000 | 33,000 19 * 
17.1% Cr—7.2% Ni 196,000 164,000 50,000 15 | 26 
18.4% Cr—8.8% Ni 155,300 | 131,000 | 53,000 15 | 26 





TABLE III. LONGITUDINAL PROPERTIES, 35% COLD REDUCTION, STRESS RELIEVED 





| l 
| 0.2% offset yield | 








initial tangent 
modulus of elast. 












































































































































Composition | tensile strength psi | strength psi prop. limit psi elong. % in 2 in. million psi 
17.5% Cr—4.3% Ni—5.4% Mn) 203,500 | 182,000 54,000 18 | [a 
17.1% Cr—7.2% Ni 198,000 | 180,000 53,000 14 27 
18.4% Cr—8.8% Ni 173,400 155,000 60,000 11 27 
TABLE IV. COMPRESSIVE PROPERTIES, 35% COLD REDUCTION, STRESS RELIEVED 
| 0.2% offset yield | initial tangent 
Stress Direction buckling stress, psi strength psi prop. limit psi modulus, million psi 
longitudinal | 202,000 168,000 | 57,400 | 27 7 
transverse 228,600 | 207,000 95,000 29 
TABLE V. LONGITUDINAL PROPERTIES 
63 0.2% offset initial tangent 
Lisetien fell ae Compentnn, 7% ome Ye | tensile strength | yield strength to ; modulus of elast. 
G Mn | Ni Cu Cr psi psi prop. limit psi elong. % im 2 in. million psi 
0.10 | 165 2 1.1 i 120,000 29,000 16,000 | 45 28 4 
0.10 16.3 1.1 1.1 ‘i 132,000 33,000 17,000 55 28 
0.20 15.6 1.0 1.1 3.2 132,600 31,000 20,000 | 65 28 
0.14 15.8 ae : 12.2 142,800 30,000 24,000 67 28 
TABLE VI. LONGITUDINAL PROPERTIES, 35% COLD REDUCTION 
43 initial tangent 
a _ Sane % tensile strength | 0.2% offset yield : ‘ee modulus of e/ast. 
= | Mn | Ni | Cu Cr psi strength psi prop. limit psi (| elong. % in 2 in. million ps 
0.10 16.5 1.1 ain 195,500 139,000 58,000 | 18 28 a 
0.10 16.3 1.1 1,1 “ 184,500 125,000 34,000 17 27 
0.20 15.6 | 1.0 1.1 3.2 190,600 133,000 45,000 | x 26 
0.14 15.8 aa 12.2 215.000 151,000 66,000 13 28 
TABLE VII. LONGITUDINAL PROPERTIES, 35% COLD REDUCTION, STRESS RELIEVED 
sos initial tang« it 
Canes % tensile strength | 0.2% offset yield modulus of elast., 
Cc Mn Ni Cu Cr psi strength psi prop. limit, psi | elong. % in 2 in. million ps 
0.10 16.5 an 1.1 187,000 146,000 74,000 16 29 
0.10 16.3 1,1 1.1 - 181,800 139,000 41,000 17 28 
0.20 15.6 1.0 1,1 3.2 190,500 146,000 82,000 16 26 
0.14 15.8 > a 12.2 214,000 157,000 81,000 20 28 
TABLE VIII. COMPRESSIVE PROPERTIES, 35% COLD REDUCTION, STRESS RELIEVED 
ae initial tangent 
Composition, % ee buckling stress, [0.2% offset yield modulus of elast., 
Cc Mn Ni Cu | Cr direction psi strength, psi prop. limit million psi 
0.10 | 16.5 " 1.1 long. 195,500 | 150,000 | 84,000 29 
trans. 219,500 184,000 110,000 29 
0.10 16.3 1,1 1.1 long. 185,600 143,000 73,000 27 
trans. 215,500 190,000 113,000 28 
0.20 15.6 1.0 1.1 3.2 long . 182,800 140,000 83,000 27 
trans. 216,000 185,000 96,000 29 
0.14 15.8 12.2* long. 175,500 131,000 60,000 28 
transv. 207,500 176,000 93,400 29 





























* 33% cold reduction. 


As annealed this steel has higher ten- 
sile strength (in longitudinal tests) than 
either 17-7 or 18-8 strip (see Table I). 

After equivalent amounts of cold work, 
the chrome-manganese-nickel has higher ten- 
sile strength, yield strength, elongation 
and tangent modulus, but a lower propor- 
tional limit (see Table II). 
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Stress relieving (24 hr. at 392-437 deg. 
F.) increases the yield strength and pro- 
portional limit, so that the chrome-man- 
ganese nickel and 17-7 are about equal 
except for the higher ductility and mod- 
ulus of the chromium-manganese-nickel 
(see Table III). 

After reducing 35 per cent and stress 
relieving, the chromium-manganese-nickel 


shows little directional difference in ten- 
sion but, as with 17-7 and 18-8, the com- 
pressive values transverse to the direction 
of rolling are considerably better than 
longitudinal properties (see Table IV). 

As far as mechanical properties are con- 
cerned, the cold rolled chromium-nickel- 
manganese steel is superior to 18-8 and 
at least equal to 17-7. The chromium- 
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Unusual Properties of 70-30 Brass 


Make It Ideal for Cartridge Cases 





Can Be Readily Annealed or Cold Worked to Meet 


The Wide Range of Physical Properties Required 





Because the properties of 70-30 Brass can 
easily be modified by cold working or anneal- 
ing to achieve various degrees of strength, 
hardness and elasticity, this alloy is ideal 
for cartridge cases, where a wide range of 
physical properties must be met. 


Che purpose of a cartridge case is to pro- 
e a means of igniting a charge and pre- 
iting the escape of gases resulting from 
the explosive charge. The metal around the 
er hole must be sufficiently hard and 
tic to make sure that there is no loosening 
he primer and no case leakage in the 
.er hole due to the pressure in firing. The 
| of the case must be elastic enough to 
und under pressure and make a tight seal 
inst the breech wall of the gun. Unless it is 
perly supported by the breech wall, the 
ssure developed by the propellant charge 
ifficient to burst any case. The low modu- 
of elasticity of 70-30 Brass permits the 
ck expansion of the case to take place 
hout permanent set. When the pressure 
ps, the case returns to its normal size. 
ese requirements are necessary to produce 
gas seal and the easy removal of the 
e after firing. 


Che wide range of properties that must be 

t in making a cartridge case are illus- 

ted in the accompanying drawing and 
photographs from the paper on “Physical 
Properties of Brass Cartridge Cases” by 
R. S. Pratt, Metallurgist for Bridgeport 
Brass Company, which was presented before 
the American Society of Mechanical Engin- 
eers on December 1, 1941. Section E in the 
drawing, taken from the base, has a tensile 
strength of about 52,000 Ibs. per square inch. 
Its microstructure shows the effects of some 
cold working resulting from the heading 
operation. Section D, at the base of the shell, 
has a tensile strength of 101,900 Ibs. per 
square inch and shows a characteristic se- 





verely cold worked structure produced from 
the last drawing operation. Section C has a 
tensile strength of 96,800 Ibs. per square inch 
and is also severely cold worked. Section B, 
below the mouth of the shell, has a tensile 
strength of 53,950 Ibs. per square inch and 
its structure shows a fine grain resulting 
from the anneal prior to tapering. Some cold 
working of the structure has resulted from 
the tapering. Section A, taken from the 
mouth of the shell, is completely recrystal- 














All samples MAG, 75X 








TYPICAL SPECIFICATIONS FOR CARTRIDGE CASES 


ACTUAL SPECIFICATIONS OF SAMPLES SHOWN 

















75 MM—MI8 
MIN, TENSILE STRENGTH TENSILE STRENGTH 

vena LBS. /SQ. IN. LBS. /SQ. IN. HONSATION 
A 45,000 52,000 51.6% in 2 in. 
B 45,000 53,950 48.5% in 2 in. 
Cc 65,000 96,800 7.0% in 2 in. 
D 65,000 101,900 5.0% in 2 in. 
E 60,000 62,100 30.0% in 1 in. 




















BRASES 
ey Headquarters for BRASS, BRONZE and COPPER 
coy 


lized and has a tensile strength of 52,000 Ibs. 
per square inch, 


The ability of 70-30 Brass to meet this 
wide range of requirements will be seen from 
the rolling and annealing graphs on this page. 
In Figure 1, for example, it will be noticed 
that the tensile strength of 70-30 Brass varies 
from about 48,000 Ibs. per square inch in the 
soft condition to above 110,000 Ibs. per 
square inch at 80 % reduction by cold rolling. 
In other words, it is possible to more than 
double the strength of annealed brass by 
cold working. How the degree of softness of 
70-30 Brass can be controlled by varying the 
annealing temperature is shown in Figure 2. 
When the alloy is annealed at 350° C., for 
example, its tensile strength is approximately 
58,000 Ibs. per square inch, while at 650° C., 
the tensile strength drops to about 44,000 
Ibs. per square inch. 


It is to be noted that the finished case had 
been given a relief heat treatment to free it 
from dangerous internal stresses resulting 
from previous cold working operation. The 
relief of these internal stresses prevents the 
danger of season cracking so prevalent in 
World War I. This heat treatment is carried 
out at temperatures ranging from 250° to 
275° C., and must be carefully controlled to 
prevent overheating of the case, with a con- 
sequent softening and loss of tensile strength. 
Such a low temperature heat treatment is 
difficult to control in an ordinary furnace 
and for this reason special furnaces of the 
convection or salt bath type should always 
be used by the fabricator for relief anneal- 
ing in order to obtain successful results. 
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Fig. 1, Rolling curves, sheet Cartridge Brass annealed 
at 0.100 in. gage—grain size 0.058 mm. 























Geeawe eel 
He ect + 
Sat. —— 0 Ss ee ee re +] go 
\ L m j 





——» 











8 gz 
| 
' 
; Pal 
{iy 
i al 
a a Inches 


Tenile Strength 





r) 





a q 


Groin Size in 0.001 MM. Rockwell Hardness “F Scole 


Tensile Strength 
g £ 
2 
i 
r 









































a a a a a a a a | 
Temperature of Anneal — Degrees Centigrade (| Hour) 


Fig. 2, Annealing curves, sheet Cartridge Brass rolled 
50 per cent hard to 0.050 in. and annealed at 
indicated temperatures. 
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CAUSES OF CORROSION 


ELECTROCHEMICAL THEORY 
OF CORROSION 





This is the first of a series of articles 
by C. L. Bulow, research chemist at 
Bridgeport Brass Company, discussing 
some of the fundamentals of corrosion 
as applied to numerouscommon failures 
occurring in various types of services. 
An extended discussion of the various 
factors influencing corrosion rates will 
show how complex the problem is, and 
on the other hand, may suggest the 
solution to a troublesome corrosion 
problem. It is hoped that readers will 
find this information helpful. 

Since 1900 a steadily increasing amount 
of research work hes been applied to the 
study of the fundamentals of corrosion. 
This work has shown that the basic phenom- 
ena are the same for all metals and alloys. 

These fundamentals are the same as those 
which are used to describe all chemical re- 
actions, namely the attraction and repulsion 
between electrically charged particles (atoms) 
such as in electroplating, storage batteries 
and dry cells. All metals when placed in 
water, or a water solution of an acid, base or 
salt, which can conduct electricity, have a 
tendency to dissolve at the surface in con- 
tact with the water as electrically charged 
atoms called “‘ions.’”” Each atom of metal 
(M) in dissolving forms a positively charged 
metal ion (M*) and gives.up one or more neg- 
atively charged electrons (e). This reaction 
in the language of the chemist becomes: 

(1)M-—-Mt+e 

The electrons which are released immedi- 
ately react with an equivalent number of 
positively charged atoms of hydrogen (H*) 
which form an invisible layer of neutral 
hydrogen atoms and thus replaces the dis- 
solved layer of metal atoms: 

(Qe+Ht—H 

These hydrogen ions were formed by a 
slight dissociation or break up of water into 
positively charged hydrogen ions (H~*) and 
negatively charged hydroxyl ions (OH~): 

(3) H,O — H* + OH- 

The negatively charged hydroxyl ion is 
attracted to the positively charged metal ion 
to form the metal hydroxide: 

(4) OH- + M+ — MOH 


which also deposits on the metal surface. 

The sum of these four reactions is ex- 
pressed in the following equation: 

(5)M + H.O — MOH +H 

If the metal is left in the water solution 

long enough the metallic hydroxide film be- 

comes visible (for example rust). This in- 
(Continued in column 2) 








Bronze Welding Advised 
For Rebuilding Pistons 


Because it is easily applied with a mini- 
mum of heating and easily machined, bronze 
welding rod is particularly suitable for the 
rebuilding of worn pistons. The usual tem- 
perature ranges found in industrial recipro- 
cating equipment generally range from 300 
to 400 degrees F.— well below the point at 
which the bronze weld metal loses strength. 
Furthermore, less preheating is necessary 
which reduces the possibility of warping. 

Good results in this type of work are being 
obtained with Bridgeport Brass Bronze 
Welding Rods because of their purity, reli- 
ability and uniformity. They may be used on 
all cast iron, steel, and bronze work. For 
further information, write today for |a free 
copy of Bridgeport’s new manual on bronze 
welding alloys. 








CAUSES OF CORROSION 


(Continued from column 1) 


tangible displacement reaction (5) is similar 
to the familiar displacement reaction which 
occurs when a piece of iron immersed in 
copper sulfate becomes coated with a thin 
visible red layer of copper instead of the 
invisible layer of hydrogen: 

(6) Metallic Iron + Copper Sulfate — Iron 
Sulfate + Metallic Copper 

Fe + CuSO, — FeSO, + Cu 


When the more active metals, such as 
lithium, sodium and potassium are placed 
in water the hydrogen appears as bubbles of 
gas rapidly rising from the surface of the 
metal, instead of a film of hydrogen accord- 
ing to the reaction: 

(7) 2 Hydrogen Atoms — Molecule of 

Hydrogen Gas 
2H — H, | 

The less active metals, such as iron, nickel 
and copper generally produce a thin layer of 
hydrogen on the metal surface and seldom 
produce bubbles of hydrogen gas. The for- 
mation of this hydrogen film greatly retards 
the corrosion process and if it is not removed 
no chemical change or corrosion 1s apparent. 
However, if oxygen is supplied, the oxygen 
will react with the hydrogen to produce 
water: 

(8) 2 Hydrogen Atoms + Oxygen Atom 
— 1 Water Molecule 
2H + O—HOH 

The removal of the corrosion product 
hydrogen by reaction (8) permits the re- 
action (5) to continue until the oxygen, 
water or metal is completely consumed. 


(The discussion of these reactions will be con- 
tinued in this column next month) 





NEW DEVELOPMENTS 














A liquid germicide for use in cutting oils has 
been developed to protect the worker. Applica- 
tion of 4 oz. in 55 gal. of cutting oil makes a 
1 to 5,000 solution of p-tertiary amyl phenol 
that is said to destroy germs but not be irri- 
tating, corrosive or poisonous. (No. 380) 


A tool stand to hold micrometers or snap 
gages without damage to the finish of the frame 
has been announced. It is said to permit faster 
work in checking parts because the operator, 
instead of holding the gage in one hand, has 
both hands free to handle the work. (No. 381) 


A polishing disc lubricant is available which 
is said to increase disc lift from 25 to 33 
per cent when applied sparingly to abrasive 
discs used on flexible shafts or on disc grinders, 
It is further claimed that the metal is not 
burned or discolored by overheating, cutting 
qualities of the abrasives are not retarded, and 
a finer, softer and more satin-like finish is 
obtained. (No. 382) 


Inspection magnifiers have been developed 
for use on close inspection, parts assembly and 
precision machining operations. In three of the 
models offered, the head is balanced to bracket 
to permit use over a wide bench area. One of 
these models has a five-inch lens, one a four- 
inch lens and one has both of these lenses 
adjustable to focus. A fourth model, designed 
for precision machining applications, has a 
five-inch lens, is fitted with safety lens and is 
equipped with universal brackets. (No. 383) 


A new cutting oil has been put on the » ar- 
ket which is claimed to have greatly incre. ed 
penetration, cooling power, film strength ond 
“wetting” ability. Used alone or in combina ion 
with other oils, the maker says tools bite de: er 
and cut faster without creating excessive ) at. 

(No. | 84) 


An angle type drill has been built espec lly 
for high speed drilling in difficult-to-re ch, 
relatively inaccessible spots. It is said to rer. ain 
cool even after prolonged operation. The o -er- 
all length of this tool is 5% inches. The | ose 
spindle is fitted with 10-32 thread and is a. il- 
able only in a 90-degree model. (No. 385) 


A paint has been developed which is sai to 
combine the hiding power and econom_ of 
water-type paints with the washability, (ur- 
ability and performance of oil-type coat) igs. 
The maker says it primes, seals, and finish: on 
any interior surface in one coat. It may be 
applied to plaster, concrete, brick, wallbo:rd, 
wood, wallpaper and metal surfaces. The p:od- 
uct is further said to be self-leveling, tc set 
within two hours, to dry within 12 hours and to 
provide a dead-fiat finish, (No. 386) 


A precision plumb-bob is offered which 
features the use of phonograph needles to assure 
a true and constantly sharp point at practically 
no replacement cost. The needle is held by a 
watchmaker’s pin chuck. (No. 387) 


This column lists items manufactured 
or developed by many different sources. 
Further information on any of them may 
be obtained by writing Bridgeport Brass 
Company which will gladly refer readers 
tothe manufacturer or other source. 





PRODUCTS OF THE BRIDGEPORT BRASS .COMPANY 


Ex-cutive Offices: BRIDGEPORT, CONN.—Branch Offices and Warehouses in Principal Cities 


SHEETS, ROLLS, © RIPS— 
Brass, bronze, coppe:, Duronze, 
for stamping, deep drawing, forming 
and spinning. 

CONDENSER, HEAT EX- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat ex- 
changers, oil refineries, and process 
industries. 

*Trade-name. 


PHONO-ELECTRIC* ALLOYS— 
High-strength bronze trolley, messen- 
ger wire and cable. 

WELDING ROD—For repairing DURONZE ALLOYS — High- 
strength silicon bronzes for cor- 
rosion-resistant connectors, 
marine hardware; hot rolled 
sheets for tanks, boilers, 
heaters, flues, ducts, flashings. 


cast iron and steel, fabricat- 
ing silicon bronze tanks. 


LEDRITE* ROD—For 
making automatic screw ma- 
chine products. 


piping. 


“Bridgeport” 


Established 1865 
Note: Bridgeport products are supplied in accordance with existing priority regulations. 


BRIDGEPORT BRASS 


COPPER WATER TUBE — For 
plumbing, heating, underground 


BRASS, BRONZE, DURONZE 
WIRE — For cap and machine screws, 
wood screws, rivets, bolts, nuts. 


FABRICATING SERVICE DEPT. 
—Engineering staff, special equipment 
for making parts or complete items. 


BRASS AND COPPER PIPE— 
‘*Plumrite’’* for plumbing, under- 
ground and industrial services. 











Completely Formed, Ready for Sintering, 
in a Single, Rapid Operation 
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ny parts for war production are made more effi- 
itly and faster, from powdered metals... small 
nance components, porous bearings, iron gears, 
tor and generator brushes, hard carbide tool bits, 


is readily controlled, to obtain high porosity, as re. 
quired in porous bearings, or the extreme density 
necessary in hard carbide tools. Parts are formed 
in a single operation, ready for sintering, often re- 



























contact points, others. quire no repressing or other finishing operations. 
Tolerances are maintained within close limits and 
parts are remarkably uniform in physical character- 


istics. 


Stokes Automatic Press- 
es are widely applica- 
ble, produce intricate 
as well as simple parts. 
Rates are up to hun- 
dreds per minute, vary- 
ing with the size, mate- 
rial and character of 
the piece, On small 
pieces, such as chem- 
ical catalysts, produc- 
tion of thousands per 
minute is obtained. 


Stokes Presses are the result of 25 years of research 
and development work in powder metallurgy. They 
are available in standard and “special” models, 
with up to 8” die-fill and to make parts up to 4” dia. 


Write for new 48-page, illustrated catalog, with ma- 
chine specifications, engineering data, information 
on selection of equipment, etc. 


Our engineering and labora- 
tory facilities are available 
and consultation on specific 
problems is invited. 


In manufacture by pow- 
der metallurgy density 


F. J. STOKES MACHINE COMPANY 
5972 Tabor Road Olney P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, Cleveland, Detroit 
Pacific Coast Representative: L. H. Butcher Company, Inc. 
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manganese-nickel steel is also stated to 
have satisfactory resistance to staining un- 
der atmospheric conditions. 

A logical continuation of this work is 
found in the article by R. Franks, W. O. 
Binder, and C. M. Brown on high-man- 
ganese austenitic steels (Iron Age, Vol. 
150, Oct. 1, 1942, pp. 51-57). Three 
classes are discussed, all with about 16 
Mn, one with up to 2 Ni and up to 1 
per cent Cu; one with the same nickel 
and copper and about 3 per cent Cr; 
and one with 12 per cent Cr. 

All tests were made on 0.035 in. strip. 
[he as-annealed properties indicate that 
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Aircraft Sheets and Strip | 
Alloy Spring Steel 
Bell Crank Steel 
Chain Steel 
Chrome Vanadium Spring Steel 
Clip Steel 
Clipper Blade Steel 
Clock Spring Steel 
Creasing Rule 
Cutlery Steel 
Diaphragm Steel 
Ejector Blade Steel 
Flexible File Steel 
Knife Blade Steel 
Link Steel 
Manicure File Steel 
Metal Band Saw Steel 
Paragon Wire 
Penn Steel 
Plane Blade Steel 
Rule Steel (Rulers and Scales) 
| Scoring Rule Steel 
| Skate Steel 
Spring Steel 
| Square Blade 








Stainless Steel 
|, Surgisteel 
| Tone Bar Steel 
Tool Steels 
Wood Band Saw Steels 
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the chromium modifications have a higher 
strength but also a higher elongation (see 
Table V). 

Cold work will increase the tensile 
strength of these steels as shown by the 
following figures for 35 per cent cold re- 
duction (see Table VI). 

A 24-hr. stress relief at 392 deg. F. 
has the same beneficial effect on these 
properties (especially proportional limit) 


as on the chromium-nickel austenitic steels 
(see Table VII). 

Directional properties are most evident 
in compressive properties after cold work 


(see Table VIII). 








COLD ROLLED 
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Jessop produces a wide analysis range 
in Cold Rolled Untempered products 
commercially available in high carbon 


steels, Special Alloys, Stainless and 
Tool Steels. Jessop is able to produce 
under accurate metallurgical control 
Hard, MHalf-Hard, Quarter-Hard or 


Fully Spherodized Annealed conditions 
—whichever is best suited for your ex- 
acting requirements. This wide range 
of tempers is controlled by varying de- 
grees of cold work or annealing. 


SIZE RANGE—(Furnished in coils or 
cut lengths, square sheared or round 
mill edges) 


Width Thickness 
V4” to 2” .009/.125” 
2” to 4” .020/.125” 
4” to 512” .020/.125” 
*6” to 28” max, .025/.250” 


*Cut lengths only—6 to 8 ft. maximum 
Write today regarding your Cold Rolled 
Untempered Steel problems. We will 


give your inquiries prompt consideration 
and our very best attention. 


JESSOP STEEL COMPANY 
Washington, Pa. 


JESSOP STEELS 
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These steels therefore are comparable jp 
mechanical properties to the 17-7 and 1g. 
8 steels. Under atmospheric conditions, 
the chromium-free steels (with or without 
nickel and 
3 per cent Cr addition greatly retards 
progressive rusting, and the 12 per cent 
Cr addition gives a high degree of resis. 
tance to rusting. These steels can be ma. 
chined and sheared without difficulty jf 
the carbon is not too high. 


CARRE 


Steels of the analyses given above wil] 
take 180 deg. bends in both directions 
as-annealed (r = t), and as-cold-reduced 
35 per cent (r = 3t). Bending properties 
are not affected by temperatures down to 
—85 deg. F. in the case of all except the 
manganese-copper steel, where the angle 
of bend at failure is decreased to 65 deg. 
at this temperature. 

The manganese steels could be spot. 
welded under conditions used for cold. 
rolled 18-8 and such welds exceeded the 
minimum 1500-lb. per spot required for 
stainless of this gage. These steels appear 
to have extremely promising properties for 
aircraft construction and other light weight 
structures. 


Powder Metallurgy in Design 


Condensed from “ Machinery’ 


Powder metallurgy results in sav: 


gs in 
time, materials, labor and machines. The 
powder is formed in a die to a “briquette.” 
The die and punch must be accurately de- 
signed to compensate for the subscquent 
size change of the briquette in sinicring. 
This forming is done in a press under a 
pressure of 20,000 to 100,000 Ibs. jer sq. 
in. The larger pfesses must mov. at a 
very slow rate, since the powder w'!! not 
flow around corners and since time must 
be allowed for the metal particles to be- 
come interlocked and the air to scape, 
Also each press cycle has a series of move- 
ments rather than the straight up-anc-down 
motion of an ordinary punch pre 
The briquette is subsequently sintered 


in a furnace with suitable atmospheric con- 
trol. All sintered parts are porous, but 
the porosity can be varied from 5 to 50 
per cent. This porosity has accounted for 
the most widespread application of sin- 
tered parts at the present, namely, porous 
oil-retaining bearings. These bearings are 
made from several compositions: Bronze 
(made directly from copper and tin pow- 
ders), lead, iron, etc. 

After sintering, the bearings are im- 
pregnated with oil. This impregnation is 
best carried out by evacuating the air from 
the pores by vacuum and then forcing 
the oil into the same cavities under pres- 
sure. The porosity is also important in 
Porex filters which are used to remove 
undesirable materials from fluids (i.e. i 
high speed Diesel engines), to separate two 
fluids, and to serve as a diffusing medium 
to bring fluids and gases into intimate con- 
tact. 

A recent application of powder metal- 
lurgy is in the production of Babbitted 
main and connecting rod bearings. Cop 
per and nickel powders are sintered onto 
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You'll find N-A-X 9100 Series 


of Alloy Steels 


There is hardly a theater of war today where N-A-X 9100 
Series is not at the beck and call of our armed forces. If 
you looked for it, you wouldn’t find it. It’s there, 
though, in tanks, bombs, trucks, anti-aircraft and other 
types of guns and armament. And there it will stay until 
Victory is won. 

N-A-X 9100 Series is an outstanding achievement of 
Great Lakes engineers and metallurgists. Ct is basically 
an alloy steel, with all strategic elements carefully balanced 
and held to an absolute minimum.) It is being supplied in 
two general grades, with and without molybdenum, all 


other components of the. analysis being held constant. 
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GREAT LAKES STEEL CORPORATION 


Detroit, Michigan 
Sales Offices in Principal Cities 


Division of 


NATIONAL STEEL CORPORATION 


Executive Offices ° Pittsburgh, Pa. 
































steel strip so as to give a thin but strong, 
porous framework. The strip is then heat- 
ed, the air withdrawn by vacuum from the 
cavities in the matrix, and the matrix 
impregnated with the Babbitt metal. The 
strip is then automatically cut to required 
size, formed, and machined to size. Road 
tests have shown that the new bearing out- 
lives the old types by two to five times. 

About 1936, iron powder was first stud- 
ied. Iron powder parts are exemplified by 
oil pump gears for automobiles. In this 
case, the iron powder is mixed with 
graphite which not only supplies the neces- 
sary carbon for the alloy, but also acts as a 


lubricant in molding. These 


gears are 





The Headstock of 
Sidney Lathes 
contains Ampco 
18 in all loose run- 
ning gears, and 
also the center 
bearings on the 
spindle and inter- 
mediate shaft 


sintered at 


2000 deg. F. for 20 to 40 


min. The tooth surfaces are not ma- 
chined or finished after sintering, but a 
small amount is removed in_ burnish- 


broaching the hole, machining the outside 
of the gear, facing the hub to correct 
length, and champfering the teeth. The 
gears are oil impregnated before use 
Therefore, almost no metal is removed, as 
compared with the removal by machining 
of 64 per cent of the material in a cast 
iron blank for the same application. 
The sintered gears have a smoother sur- 
face, are quieter, and weigh 20 per cent 
less than the cast iron gear. If it were 
necessary, the tensile strength could be in- 







Machine tool designing engineers, critical of the material which 
enters into each part of the equipment, have often chosen 
AMPCO METAL for vital parts subject to unusual wear and 
fatigue. Today 94 machine tool builders are Ampco customers. 


AMPCO METAL has been selected because of its high strength- 

weight ratio, controllable hardness, and marked resistance to 

wear and failure. Its bearing characteristics are excellent. 

Note in the accompanying table its high physical properties. 
PHYSICAL PROPERTIES OF AMPCO METAL 
































ELONGA- — RED. 

Catalogue 22 TENSILE YIELD TION OF BRINELL 
describes all AMPCO STRENGTH STRENGTH IN 2" AREA HARDNESS 
grades of GRADE 12 65-75,000  25-29,000 22-27% 22-27%, 109-124 
AMPCO “ 16 70-80,000  32-37,000 18-22% 16-20%, 131-156 

“ 18 77-85,000  34-40,000 10-14%, 6-10% 159-183 

METAL. 18-22 90-100,000  45-55,000 3- 7% 3.7% 202-235 
Sent free on 18-23 95-105,000  43-50,000 10-15% 12-18%, 183-207 
request. bi 20 $3-90,000 38-43,000 2- 6% l1- 4% 212-248 

' 21 . 70-80.000 42,000 min. l- 4% 0- 4%, 285-311 

22 70-85,.000 45,000 min. 0- 2% 0- 2% 321-352 











AMPCO METAL, INC. 


MILWAUKEE, WISCONSIN 


DEPARTMENT MA-11 


METAL WITHOUT 
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creased by longer sintering at a higher 
temperature or by heat treatment, but 25. 
000 Ibs. per sq. in. minimum tensile 
strength has been found adequate for this 
application. Porous iron bearings are juss 
one example of iron powder parts which 
include other gears, cams, etc. where wear 
resistance, surface smoothness, close toler. 
ances, and comparative ease of manufac. 
ture are of importance. 

It must be remembered that powder does 
not flow freely, so re-entrant angles cannot 


be formed. Also length tolerances 
must be somewhat more liberal than 
for machining if extra machining 


costs are to be avoided, and a reasonable 
limit on eccentricity must be provided. To 
be commercially feasible, the design must 
be such as would normally require cop. 
siderable machining, and a reasonable num. 
ber of parts must be required. 

Other powder metallurgy applications ip- 
clude Alnico magnets (small sizes used in 
meters and other small electrical devices), 
tungsten filaments in electric lights, dia. 
mond drill bits, radio tuning brakes (iron 
powder), guide blocks for machine saws 
(iron powder, impregnated), and electric 
contacts (silver or copper with tungsten 
or molybdenum). 


—Machinery, Vol. 48, Ai 1942, 
pages 111-118; Sept. 1942, pages 52 


Materials and Design 


Condensed from®“Product Engine. ing’ 


Tests and analyses hav stab- 
lished the fact that lightweight str. ctures 
can be designed to be made of any ne of 


stress 


a number of different materials w little 
difference in final total weight. 

In addition to tensile strength an  dens- 
ity, the following properties of th mate- 
rials are important in the design o  struc- 
tures: Modulus of _ elasticity, tigue 
strength, ratio of tensile strength shear 
strength, corrosion resistance, wor. ibility 
of the material with reference to op< ations 
such as bending, machining, re- stance 
welding and fusion welding. The, must 
be considered individually and in lation 
to each other. 

The materials here discussed arc lami- 
nated plywood, aluminum, stainles: steel, 
low alloy steel, plain carbon steel and mag: 
nesium. Composite materials have not yet 
proved suitable for highly stressed mem- 
bers. 

On the basis of tensile strength only, the 


relative weights of tension members of 
equal strength would be in the same ratio 
as the weight-strength ratio of the respec: 
tive materials. However, there are bound 
to be shear stresses and therefore in prac- 
tically every structural calculation the 
tensile strength of the material is a factor, 
but in no case is it the only materials 
property factor. 

The ratio of tensile strength to shear 
strength must be considered. For aluminum 
this ratio is about 1.6, for steel about 3, 
but for wood, parallel to the grain, it may 
be as high as 12 times the corresponding 
shear strength. For plywood the sheaf 
strength may be one-eighth of the tensile 
strength when the grain directions of the 
plies are at angles to one another. Because 
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..in place of more Strategic Metals 





i As there is an ample supply of lead, industry 

may well endeavor to use it in place of more ypc a eer teeny mma 
‘ me, P ARE COVERED: 

’ strategic metals. To help determine whether such 1. "Tensile Seietinth and Elongation 
ae | substitutions are possible, this Company will be 2. Hardness and Abrasion Resist- 


. . ance 
- lad to send you “The Properties of Lead”’. This ; 
8 y P 3. Work Hardening 
. 8! x 11” booklet contains reprints of St. Joseph 4. Creep and Fatigue Resistance 
>t é P : , , 
: Lead Company advertisements which appeared 5. Atmospheric Corrosion Resist- 
ance 
: in various trade publications during 1941. The ‘yo ee 
. subject matter of each advertisement is listed at 7. Galvanic Corrosion Resistance 


the right. Supplementing these data, pertinent 8. Chemical Corrosion Resistance 


d . Fe : 9. Thermal Properties 
statistics on lead have also been included. 10. Malleability, Pliability and Plas- 


ticity 





Copies of the booklet may be obtained by writ- 11. Aspenic Seructure and Propenses 





ing to this Company. 








: ST. JOSEPH LEAD COMPANY 


’ 250 PARK AVENUE + NEW YORK « Eldorado 5-3200 


THE LARGEST PRODUCER OF LEAD IN THE UNITED STATES 
| CSE AE ER TN TONE ORT OR SE, EE NNER ORE NOI A ERE CI IEICE IIE IRIE 
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the shear strength of aluminum is more 
than one-half its tensile strength, and for 
steel about one-third, the shear stress in a 
tension member is usually not considered. 
When designing for plywood, the relative- 
ly low shear strength of the material will 
often make it necessary to design the mem- 
ber to resist shear, even though the prin- 
cipal stresses are tension or compression. 

In designing the connections for plywood 
members, the joint must be carefully anal- 
yzed for shear stresses if a bolted or riveted 
connection is used. Shear stresses will be 
developed in the margins and in the sec- 
tions between the bolts and lying in the 
plane determined by the axes of the ad- 


jacent bolts, which may exceed the shear 
strength of the plywood. With metal such 
a condition is not encountered. 

In bolted connections between plywood 
members, the high yielding of the mate- 
rial, that is, its low elastic modulus and 
high yielding under stress, results in a load 
distribution among the bolts and rivets en- 
tirely different from that in the case of 
metal members. Also the bearing load ex- 
erted by the bolt tends to split the wood. 

The modulus of elasticity determines 
stiffness and is a factor of the load-carrying 
capacity of columns and sheets subjected 
to compression. The load-carrying capacity 
of a given slender column varies with the 
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modulus of elasticity of the material. When 
compression members consist of formed 
thin sheets, load-carrying capacity is usyaj. 
ly determined by failure resulting from 
local buckling rather than as a column, 
The resistance of the column or compres. 
sion member to local buckling will vary 
with the elastic modulus of the material 
and its yield strength. 

In most constructions, EIl—the produce 
of modulus of elasticity times moment of 
inertia—is the measure of the stiffness of 
the structure. Therefore, when changing 
from one material to another, the cross. 
sectional dimensions of the members myst 
be changed to give a new value to I jp. 
versely proportional to the values of E of 
the respective materials, to retain equal 
stiffness. Because of the many possible 
ways of changing the I of a section, the 
weight of the structure will depend largely 
on the ingenuity of the designer. 

In sheet constructions subjected to com. 
pressive stresses parallel to the surface, the 
strength of the structure is roughly propor. 
tioned to the cube of the skin thickness. 
The desirability of using plywoods in place 
of metal in shell type structures is based 
upon the ability to minimize interior re 
inforcements by virtue of the increased 
stiffness of the thicker plywood shell. 

Three common methods of making con. 
are: Riveting and welding for 
metals and gluing for plywood and plastics, 


nections 


Spot welding is preferred when possible, 
Rivet holes cause some sacrifice in tensile 
strength. 

It appears that future materials may well 
depend upon where the most effort and in- 
genuity are applied. New materials will be 
sought and experiments with composite 
materials continued. 

—Product Engineering, © ol. 13, 
Sept. 1942, pages © 30-532. 





Be sure to read M & A’s “in 
nual Engineering Review Iss\e” 
—our January number contain- 
ing some 35 informative articies 
on 1942's engineering develop- 
ments in the production and 
processing of metals and the de- 
sign and fabrication of war-time 
metal products. Our annual tab- 
ulation of new materials and fin- 
ishes developed in the past year 
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This odd-looking monster toils a thousand or two feet 
below ground level. It’s a man-power saver—loading coal 
and stone on trucks in a fraction of the time that job 
can be done by hand. 

It deals with hard and heavy minerals in chunks of 
any size and shape—and that’s a mighty tough job. It 
takes the strength and toughness and impact resistance 
of steel castings to stand up in such severe service. 

Wherever steel must be shaped and formed and fitted 
—from small parts of utmost precision to large members 


weighing tons—steel castings have their particular place 
in industry. 
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5%) CAST STEEL 


They provide a wide range of mechanical properties 
readily obtainable by using different heat treatments 
and alloy additions. They afford economy and speed in 
fabrication, resistance to wear and fatigue, temperature 
and pressure—all the properties that make hard-working 
machinery /ast. 

Whatever you make, if it’s made of steel, here is a 
way to build a better, more modern product—often at a 
lower cost. 

Consult your local foundry, or write to Steel Founders’ 
Society, 920 Midland Bldg., Cleveland, for detailed 


information and technical suggestions. 
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Efficient Gaging System 
Condensed from “Iron Age” 


An improved system of gaging deve. 
oped by the U. S. Army Ordnance Dept. 
With this system tolerances are within 
the limits set on the work instead of being 
centered on the upper and lower limits. 
Tolerances on the inspection and work 
gages have been so set with respect to 
each other as to assure interchangeability 
of components in mass production. 

In this system the difference betweeg 
work and inspection gages is predicated on 
a logically and carefully planned system 
of wear allowances and tolerances, rather 
than on the application of arbitrary dif. 
ferences. It is based on the fact that 
gages cannot be built to exact figures but 
must be made within a permissible toler. 
ances of accuracy; also that they are sub. 
ject to wear. 

It goes further in that work gages, in 
general, wear out faster than inspection 
gages due to their greater usage, and 
that some difference must be allowed be. 
tween inspection and work gages. 

Inspection gage is designed so that the 
necessary gagemaker’s tolerance in produc. 
ing the gage is applied within tolerances 
shown on the component drawing; and in 
addition, a wear allowance is provided, 
also within the tolerances shown on the 
component part drawing. 

Work gage is designed so that it also 
has gagemaker’s tolerances and a_ wear 
allowance applied to it, not only w.thin 
the limits shown on the component part 
drawing, but also within reasonable | nits 
shown on the inspection gage, so_ that 
the work gage may have a _ reaso able 
life of usefulness. Gagemaker's tole ance 
and wear allowances are both charte. for 
all of the component tolerances u: cally 
encountered in steps of 0.001 in. 

In the wear gage for a componen: tol- 
erance of 0.005 in., the wear allow ance 
for the Go side is 0.0007 in. and the <age- 
maker's tolerance is 0.0002 in. Fo. in 
stance, starting with the maximum com- 
ponent limit of 1.7550 in. the 0.000” in. 
wear allowance for the Go side of a snap 
gage is subtracted, and the 0.0002 in. 
gagemaker’s tolerance is applied in the 
minus direction. Subtracting 0.0007 in. 
from 1.7550 in. leaves 1.7543 in. which 
on the Go side is a tolerance of —0 0002 
in. 

If the work gage wear allowance on the 
Not Go side is 0.0002 in. and the gage- 
maker's tolerance is also 0.0002 in., both 
are applied in the plus direction. The 
0.0002 in. wear allowance is therefore 
added to the minimum component limit 
of 1.7500 in. to give the size to which 
Not Go side of gage must be made, in 
this example 1.7502 in. Marking on the 
work gage is a signal to the gage in- 
spector that, once the gage has worn 
to that figure, it must be replaced. 

For this inspection gage, if there is 4 
tolerance of 0.0005 in., wear allowance is 
0.0003 in. on the Go side, and the gage- 
maker's tolerance is 0.0002 in. No weat 
allowance is provided on the Not Go side 
of the inspection gage as the part sel 
dom enters it, but the gagemaker’s tol- 
erance of 0.0002 in. is applied in this case 
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Time in a Hurry 


SPEED UP YOUR X-RAY PROCESSING WITH 
LIQUADOL ano LIQUAFIX 


LIQUADOL: This completely new X-ray de- 
veloper permits you to develop normally ex- 
posed radiographs in 3 minutes at 68° F. In 
addition, Liquadol will develop at least 50% 
more film of average density than the pow- 
dered developers commonly used heretofore. 


Liquadol is a concentrated liquid. No weigh- 
ing. No mixing. Pour it into your developing 
tank, add water, and it’s ready. Directions for 
developing, replenishing, and recommended 
agitation methods are described in instruc- 
tions accompanying each bottle. 


LIQUAFIX: This, also, is a brand-new Agfa 
Ansco product. It is a concentrated liquid 
fixer. One quart bottle makes one gallon of 
fixer. A five-quart bottle makes five gallons. 


Liquafix reduces clearing time to a mini- 
mum. And it will process approximately 30% 
more films of average density than other for- 
mulas common inthe past. For example: 
about 26 radiographs, 14” x 17”, can be proc- 
essed in each gallon of Liquafix solution before 
increased clearing time is required! The sav- 
ing in time and money is obvious. 


Liquadol and Liquafix are available from authorized dealers or if you are near 
one of the Agfa Ansco branch offices listed here, a telephone call will bring you 
complete information. Or a postal card or letter to our main office will bring 
a prompt response. Agfa Ansco, Binghamton, New York. Branches in Boston, 
New York, Cincinnati, Chicago, Dallas, San Francisco, Los Angeles, and Toronto. 


Agfa Ansco 
FIRST WITH THE FINEST 





A Century of Service to American Photography 
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NEW VITREOSIL BULLETIN 


Yours 


for the Asking 


The following bulletins 


giving 
Vitreosil 


technical data on 
(vitreous silica) 


and Thermal Alumina 
Ware are now in print and 
any or all of them will be 
sent to technologists upon 


request. 

No. 1—VCM Crucibles and Other 
Items for the Coal Chem- 
ist 

No. 2—Electric Immersion Heaters 
and Containers for Heat- 
ing Acids 

No. 3—Gas Sampling Tubes 

No. 4—Hydrochloric Acid Equip- 
ment 

No, 5—Special Transparent Appa- 
ratus and Equipment 

No. 6—Thermal Alumina Ware 

No. 7—Pipes and Fittings 

No. 8—Industrial Crucibles, 
Dishes, Muffles, Pots, Re- 
torts, Tanks and Trays 

No. 9—Vitreosil Tubing and Rod 


in All Qualities (Just Is- 
sued) 





Supplies of Vitreosil 





English factory. 


industrial equipment and 
laboratory ware are arriving regularly from our 








12 East 46th Street 





The THERMAL SYNDICATE, Lid. 


New York, N. Y. 








HARDNESS 
TESTER for 


SOFT METALS 
and PLASTICS 


The IMPRESSOR is a 
small, easily-carried in- 
strument which is ex- 
tremely convenient to 
use. By simply pressing 
the spring-loaded in- 
dentor point against 
the surface, the relative 
hardness of the mate- 
rial is immediately in- 
dicated on the dial. 
Comes packed in a fit- 
ted case, as shown 
below, appropriate for 
carrying or storage. 
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For use on aluminum, aluminum alloys, 
and other “‘soft”’ metals, as well as plastics, 
hard rubber, and the like. 
in airplane and other war goods plants. 
Complete information and prices will be 
furnished promptly on request. 


BARBER- 


Widely used 













in a plus direction. This is the direction 
of safety. Another reason for not using 
a wear allowance on a Not Go gage is 
that it Would have to be outside the com- 


ponent limits. These illustrations dwelt 
on male components parts and female 
gages. However, same data can be applied 


to female parts and male gages by using 
the data in the opposite direction. 
Equipment in the arsenal gage labora- 
tories includes: 
(1) Standard measuring with 
a vernier and microscope by which 
readings are taken within 0.00001 in. 


machine 
scale 


(2) Comparator using electrical means 
of amplification to indicate inaccuracies as 
compared to master of known accuracy. 

(3) Optical projection comparator with 
magnifications ranging in steps from 12 
LOO 


to 
diameters. 

(4) Universal measuring microscope for 
contour, coordinate or angular measure- 
ments which are taken by means of a 
cross hairline setting in comparison with 
one of the standard glass scales. Results 
are read through two spiral micrometer 
microscopes with an accuracy of 0.00005 
and 

(5) Light wave measuring equipment, 
consisting of two semi-quartz optical flats 
or hard clear glass, neither having any 
magnifying power, which are ground and 
polished until one surface of each is flat 
within 0.00002 in. In addition, ther 
is a set of master precision gage blocks 
and a monochromatic light of one colo: 
and wave length for checking flatness 
parallelism and size of small parts, an 
for detecting worn parts. 


A new instrument developed is th 
multiple purpose electric contact gage, b 
which all surfaces are gaged simultan« 
ously. Flashing lights indicate to th 
operator by their color whether or n 
the part will pass. Warning light desig 
nates exactly which point or surface is ; 
fault. 

Pneumatic gaging devices for certai 
type of fuse and also for gaging gu 
bores have also been developed. 


—J. B. Nealey, Jron Ag 
Vol. 150, Sept. 3, 1942, pages 45-5 


Gamma-Ray Weld Tests 


Condensed from “The Welding Engineer 


The use of gamma rays for photograph 
ing interiors of thick sections of steel 
plate was conceived by Mehl in 1928 
The gamma rays are shorter than X-rays 
(0.01-1.4 A. as compared with 0.06-120 
A.), so they can penetrate 11 to 12 in 
of steel as compared with about 8 in. for 
the million volt X-ray machine. The ra- 
dium salt generally used in industrial ra- 
diography is the insoluble sulphate. The 
salt is sealed in an air-tight silver cap- 
sule as the radon continually produced 
is an extremely dangerous gas. This cap- 
sule is placed within a container of 
aluminum alloy or steel to prevent acci- 
dental crushing. However, such a container 
is not a shield against radium rays. 


The best shield against radium is dis- 
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A COMPLETE STOCK OF 
STANDARDIZED 


industrial thermocouples 


AND THEIR ACCESSORIES 
FOR ALL MAKES OF 
PYROMETERS 


ARKLAY S. 
____.RmICHARDS CO... 


70 WINCHESTER ST., NEWTON HIGHLANDS, MASS. 


THERMOCOUPLES * LEAD WIRE 
THERMOCOUPLE WIRES 
INSULATORS * TERMINAL HEADS 
CONNECTORS 
PROTECTION TUBES 








PORTABLE 
10,000 POUNDS 
CAPACITY/ 


Weight: 83 pounds, height: 32 inches—yet al- 
lowing all type stress tests up to 10,000 pounds! 
Large specimen space, for wide range of ma- 
terials, Extremely accurate, easy to operate, 
low in cost. 


Write for Catalogue B-M 
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PORTABILITY 


~of Equipment... } 





A Big Advantage of 


GAMMA-RAY 


METAL RADIOGRAPHY 


@) Lead-protected carrying case for 


radium cell. 


| 2 Magnetic handling rod and simple 


accessories, 





QB) Supply of X-Ray photographic films. 


. that’s all the equipment needed for modern Radium 
Radiography of metals, so handy and compact you can store 

it in the trunk of your car with room to spare! Portability of 
| equipment and simplicity of technique are important reasons 
back of the big swing in wartime industry to Radium— Nature's 
“powerhouse” mineral —for the non-destructive examination 

| of metal parts, castings, weldments and fittings of practically 
all types and thicknesses. Write us for free manual and full 
information, We can supply Radium and associated minerals 
| in any quantity —and all necessary accessories. Prompt service 
and highest quality products are assured by our control of every 
step ... from our Canadian mine and refinery to your plant. 


Free Manual 


This manual provides a reliable textbook on 
| the fundamentals and technique of modern 
Industrial Radiography of metals with radium. 
Specially prepared for the metals industry by 
our research and technical staff. Write for a 
free copy of this valuable book. 








Canadian 


RADIUM & URANIUM 


Corporation 


630 FIFTH AVENUE - ROCKEFELLER CENTER- NEW YORK 
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tance; for example 4 ft. is given as a 
safe distance for a daily exposure of 200 
mg-hr. A lead-lined portable carrying 
case should be used for transporting the 
radium container to the work. Standard 
X-ray films are generally used, but a new 
high speed film especially developed for 
gamma rays is now available. 

To secure a sharp image, the film should 
be as close as possible to the object be- 
ing radiographed, but decreasing the dis- 
tance between the radium and the film 
will decrease image definition. There- 
fore, a comparatively long distance from 
film to radium is best in general practice, 
but this necessitates either a large radium 
source or a long exposure time. The U. S. 


Navy recommends a minimum radium-film 
distance of 10 in. for a steel thickness 
of 3 in. and a radium source of 100 mg. 
Since the capsule radiates gamma rays in 
all directions, several objects may be ex- 
amined at once by arranging them in a 
circle around the radium. 

One of the most useful charts for de- 
termining exposure time is the Naval Re- 
search Laboratory's circular slide rule. To 
obtain the exposure for any metal other 
than steel, it is mecessary to take the 
density of that particular metal into con- 
sideration (higher density requires longer 
time). Navy specifications require the use 
of lead intensifying screens about 0.006 
in. thick, which are sandwiched between 











FLECTRODE design, current effhi- 

ciency and improved procedures re- 
duce deposition time formerly required 
by other systems as much as 25 to 40%. 
Under these high speed conditions hard, 
smooth, bright and closely grained de- 
posits that firmly adhere to the elec- 
trodes are produced, thus assuring good 
reproducibility of results. Users re- 
port an accuracy of 0.01 to 0.04% for 
routine determinations. 

Each model is portable and enclosed 
in a welded steel case finished in acid 
resistant baked white enamel. The 
brushless motor is vapor tight and is 
therefore unaffected by corrosive fumes. 

Both models have an _ electrically 
heated, rheostat controlled beaker plat- 





METALLURGICAL PRODUCTS ANALYZED 
SPEEDILY AND ACCURATELY 


Slomin High Speed Electrolytic Analyzers 


form for adjusting solution tempera- 


tures, and voltmeters and ammeters so 
that detailed studies can be made. 

Each position of the two place ana- 
lyzer is a complete circuit that operates 
independently of the other. Conse- 
quently this unit can be used for the 
simultaneous determination of two 
samples having widely divergent char- 
acteristics. 

These are some of the reasons why 
more than 600 Slomin analyzers are 
now in use. 

A laboratory manual of high speed 
electrolytic methods of analysis written 
by G. W. Slomin is supplied with each 
analyzer. Individual copies are avail- 
able at $1.00 each. 


E. H. SARGENT & CO., 155-165 E. Superior St., Chicago, IIl. 
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@ S-29460 Slomin Electro- 
lytic Analyzer. One position. 
5 Ampere Model, with Heat- 
ing Plate. For operation from 
115 volt, 60 cycle circuits. 
Each ne 
@ S$-29462 Ditto. But for 
operation from 230 volts, 60 
cycle circuits. Each $160.00 
@ S-29465 Slomin Electro- 
lytic Analyzer. Two posi- 
tions. 5 Ampere Model with 
Heating Plate. For operation 
from 115 volt, 60 cycle cir- 
SUNS. OGD cccsesacsivedess $275.00 
@ $-29467 Ditto. But for 
operation from 230 volts, 60 


cycle circuits. Each..$285.00 


High Speed Electrodes 
for Use with Slomin 
Electrolytic Analyzers 
@ $-29632 Corru- 
ated Platinum 
node (Patent 
pending). Price sub- 
ject to market. 
@ $-29672 Corru- 
ated Platinum 
athode (Patent 
pending). Price sub- 
ject to market. 


Literature 
on Request 
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the films in the cassette in a lead-film. 
lead-film-iead arrangement to intensify the 
radiation and decrease exposure time. 

Porosity, slag inclusions, lack of fusion 
and cracks are the common welding faults 
revealed by gamma rays. 

Gamma-ray radiography has many ad- 
vantages including portability, penetrating 
power, and lack of scatter as compared 
with X-rays. Moreover the initial invest. 
ment or monthly rental cost is virtually 
the only expense. On the other hand, 
X-rays are faster and more sensitive (es. 
pecially on thin plates. On steel plate 
under 2 in. thick, X-ray sensitivity js 
about 0.5 per cent of the total thickness: 
gamma ray is only about 2 per cent.) 
However, the lesser sensitivity of gamma 
rays can at times be a decided advantage 
if examining objects of varied or irregu- 
lar thickness. 

X-rays and gamma rays are really not 
competitive, since each method is well 
suited to its own particular field and 
specific tasks. 


—C. B. Clason, Welding Engr., 
Vol. 27, Sept. 1942, pages 35-39, 


Oscillograph in Dilatometry 


Condensed from “Transactions” of th 
American Society for Metals 


The fundamental basis of all harden. 
ability tests is dependent on factors which 
control critical cooling velocity. Use of 
string galvanometer to determine this c: ‘ti- 
cal cooling velocity by time-tempera‘ ire 
curves is satisfactory in most cases, but re- 
sponse, sensitivity, and ease of opera! on 
are limited. 


The authors developed the cathode ay 
oscillograph for recording these curves. | .p- 
paratus consists of: 


(a) Electric furnace to heat specime: in 
vacuum to desired temperature; 


(b) Mechanism to move specimen  ap- 
idly from furnace into quenc! ing 
chamber where steel is quenche:! at 
desired rate by introducing nitro- 
gen (rate of quenching is varied by 
changing pressure of nitrogen) : 


(c) Thermocouple amplifier circuit to 
permit use of cathode ray oscillo- 
graph to follow changes of e.mf. 
generated by thermocouple spot 
welded to steel disk specimen; 


(d) Cathode ray oscillograph to indicate 
time-voltage changes on fluorescent 


screen ; 


(e) Means of recording observed changes 
on fluorescent screen. 


The cascade connected 2-stage DC am- 
plifier is described in detail. The cathode 
ray oscillograph is based on the fact that 
an electron beam will be deflected in- 
stantaneously when brought within the 
range of influence of an electrostatic field. 


Its main advantages over the string gal- 
vanometer are its instantameous response 
to voltage changes, its ease of calibration, 


and its accurately controlled time axis — 
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which is an AC current of suitable wave 
form. The oscillograph is calibrated with 
specific impressed millivoltages. The in- 
dications on the fluorescent screen are re- 
corded with a camera using a Super-Pan- 
chro-Press film. 

Examples of use are given, including 
determination of a cooling rate as high as 
12,700 deg. F. per sec. between 1212 and 
612 deg. F. 


C. R. Austin, R. M. Allen, and W. G. 
Van Note, Trans. Am. Soc. Metals, 
Vol. 30, Sept. 1942, pages 747-773; 

discussion pages 773-775. 


Resistance Welding Mortar Fins 
Condensed from “Welding Journal” 


For purposes of research into the char- 
acteristics of welds and welded trench mor- 
tar fin assemblies, four individual contrac- 
tors submitted lots of 25 assemblies each. 
Of these, 10 were made at the beginning 
of a run with freshly dressed welding elec- 
trodes, 5 in the middle and 10 at the end 
of the run. The identity of the contractors 
was not known to the author. They were 
identified as A, BW, CW and DW. 

Eight radiographs of eight welds were 
made for each lot and, of each assembly 
radiographed, two diametrically opposed 
pairs of welds were radiographed. No 


radiographs showed any cracks, but the 
general appearance of the majority was 
commensurate with standards of incomplete 
fusion. Welds made by each contractor 
were sectioned and the hardness checked 
using a Vickers’ diamond pyramid hardness 
tester. 

The two tests which indicated results of 
such a nature as to permit drawing com- 
parisons between different lots of samples 
were the tensile and metallographic tests. 
The metallographic tests indicated many 
unfused weld centers which checked the 
appearance of welds fractured by the tensile 
test. The tensile test fractures showed the 
unfused weld centers and gave quantitative 
values of tensile strength. For production 
tests and comparison of welding schedules 
it is recommended that only tensile tests 
be used as a criterion of quality. 

Inspection of the tensile test values indi- 
cated that welds made by contractor BW 
are superior to the other three, among 
whom there is no choice. In the majority 
of BW contractor's samples, the fins broke 
before the welds at an average value of 
2369 lbs. for two welds or 1185 lbs. per 
weld. 

Three factors contributing to the supe- 
riority of the welds made by BW are: 

(a) Use of multiple pulsation weld tim- 
ing instead of single pulsation timing. 

(b) Use of welding electrodes so shaped 
as to concentrate welding pressure on an 
area approximately 4 in. in diameter, such 
area concentric with the projections in the 
fins. 





(c) Location of projection with refer. 
ence to the groove and threads when such 
are present. 

The heat and pressure of welding tend 
to reduce the diameter of the bore of the 
threads or of the plain bore if threads are 
not present. If the dimension is as large 
as possible, as in the case of BW com. 
pared with the other contractors, more 
welding time and current may be applied 
to get stronger welds without getting ex. 
cessive bore shrinkage. The welding of the 
assembly with no threads is preferable, jf 
consideration is given only to obtaining 
the strongest welds. 


—J. H. Cooper, Welding J. 
Oct., 1942, pages 501s-5065 
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DIRECT REPEATED STRESSES 


May be applied to riveted joints, spot welds, cap screws or similar fasteners in this 
machine where laboratory tests may be made to approach actual service conditions. 


This machine uses a flexible lever as the load applying and measuring means. 
Flexure plates act as frictionless bearings assuring axial loading through a paralielo- 
gram system. Three sizes of machines have 1000, 4000 and 10,000 Ib. capacities, 
each unit testing two independent specimens 


at once. 


Write for the new catalog describing 


our complete line. 


TESTING SERVICE 


More than 10 years of experience in design and test- 
ing of repeated stress machines has given us valuable 
information for the solution of fatigue problems. We 
have equipment for making routine or special repeated 
stress tests and should your problem require a special 
testing machine our design and manufacturing facilities 


are available at all times. 








KROUSE TESTING MACHINE COMPANY 
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RADIOGRAPHS made with this unit! 
| SPARK PLUG, 
TMmODA 
if Toe ween industry is facing the problems 
ps g irom conversion, faster production 
oe or ee mer of waste, and a “ 
, ot critical ma ; 4 . 4 a Ww 
is providing many of the sauna X-ray inspection This is a radiograph of a spark plug which is used on air- 
The Kelley-Koett Mf ers. craft engines. The purpose for radiographing this spark 
li y-Koett Mfg. Co.——pioneer creat plug was to show the manner in which the internal 
qua ity X-ray apparatus since 1900—h ae ors of electrode had been assembled inside of the plug. The 
this new combination to meet ind ’ as developed main interest lies around the copper gasket at the 
This unit ; et industry's urgent need. upper and lower ends of the ceramic insulator which 
the provides; conventional radio h forms the internal structure of the plug. So far as we 
© on eo of castings and welds; =r td can determine, there are no defects in the assembly. 
Scion ntieivas as 5/_” THICK WELDED STEEL PLATE 


other materials; X i 
; X-ray diffraction analysis 
aboratory study of crystalline ieosiares ome 


Portable and c i 

ompact it can be moved an 

pe ye bate used inside fabricated ee 

cs y adaptable for stationary or assembly line 

=e on or research work in the laboratory, and 

an a fe lhe a long wanted X-ray in 

ol of wide application. For m ‘led 
; ore d 

information consult Keleket X-ray sae on ee 


THE 
KELLEY-KOETT MFG. CO., Industrial Division 


2188 WEST FOURTH STREET This is a radiograp 78 
COVINGTON, KENTUCKY The radiograph readily shows that the weld has not been 


Representatives in 64 Cities complete throughout the section of the plate. This fact 
is indicated by the dark line running through the 

center of the radiograph. The darker area on either side 
that the weld has not been built 
ate, but instead the 








h of a 54" thick welded steel plate. 
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FOR METALLURGICAL ENGINEERS 


Refractories 


REFRACTORIES. By F. H. Norton. Published 
by McGraw-Hill Book Co., Inc., New 
York, 1942. Cloth, 64% x 9% in., 798 
pages. Price $7.50. 


The first edition of this popular book 
appeared in 1931. The present edition is 
considerably enlarged, having expanded 
from 594 to 798 pages. Several new 
chapters have been added, notably one of 
approximately 100 pages on “Some Fun- 
damental Concepts of Matter in the Solid 
State.” As in the former edition, one of 
the most valuable parts of Norton's book 
is the excellent bibliography at the end 
of each chapter. 

The same general criticism can be made 
of the second as of the first edition, name- 
ly, the book relates primarily to fireclay 
refractories and not to refractories in gen- 
eral. In the United States, Europe and 
Great Britain the use of chrome-magnesite 
and magnesite-chrome brick has increased 
by leaps and bounds, but these are only 
superficially treated in Norton's book. Even 
in the chapter on refractory raw materials 
the important products, magnesite and 
chrome ore, are only lightly touched on. 
Likewise the method of forming and mak- 
ing refractories are those largely used in the 
fireclay industry. 

Although Professor Norton is a mem- 
ber of the Committee C-8 on Refractories 
of the American Society for Testing Mate- 
rials, he has not brought the test methods 
up to date. As an example, on pages 87 
and following, he gives the old test 
method C24-35 for Pyrometric Cone Equiva- 
lent of refractory materials. The method 
was revised in 1940. The size of the cone, 
for example, has been changed. He gives 
the ASTM method C16-36 as the stand- 
ard method of test for refractory materials 
under load at high temperature but this 
test was revised in 1939 and a new method 
made tentative in 1941. The ASTM has 
withdrawn all load tests for silica brick 
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and has changed the schedules of heating 
from those given in page 442 by Norton. 

In this connection Norton gives a load 
test for moderate heat duty fireclay brick. 
This classification was removed from the 
ASTM standard classification several years 
ago. On page 481 the panel spalling 
test for high-heat duty fireclay brick is an 
old method revised in 1940 and further 
tentatively revised in 1941. The heating 
schedule, for re-heat tests of various types 
of refractories, given on page 535 and 
referring to ASTM Test C113-36, is out 
of date by not having included schedule 
D.. The reader, therefore, should consult 
the ASTM Standards on Refractory Mate- 
rial rather than Norton's book for test 
methods. 

The first edition of Norton’s book was 
good; the second is an improvement, and 
as applied to fireclay refractories it is quite 
adequate. It is deficient so far as basic, 
neutral and special refractories are con- 
cerned. The book will serve as a text 
book in certain courses in refractories, and 
the bibliography references are commend- 
able. The book can not be recommended 
as a general reference book on refractories, 
although as applied to fireclay products it 
is quite authoritative. 

—JoHN D. SULLIVAN 


Metal-Working Processes 


MANUFACTURING Processes. By Myron L. 
Begeman. Published by John Wiley & Sons, 
Inc., New York, 1942. Cloth, 6% x 9% 
in., 579 pages. Price $4.50. 


o 

“Written primarily for students’ this 
book presents in well-organized fashion the 
elements of “metal working’ that the stu- 
dent engineer should know. The title 
seems to be too general, however, since 
there are many manufacturing processes not 
covered — including some metal-forming 
processes, as well as several non-metal 
“manufacturing processes.’ (Actually the 





book covers in a simpler way the same 
material presented in another recent Wiley 
book, “Metal Processing,” by O. W. Bos- 
ton, reviewed in the June 1942 issue of 
METALS AND ALLoys, page 1082. 

The volume may be roughly divided into 
2 halves. The first 9 chapters are on 
metal-casting, treating, welding and inspec- 
tion processes (including a chapter on plas- 
tic molding), and the last 10 chapters on 
machining operations and machine tools. 
The chapters on machining and machine 
tools are up-to-date descriptions of the gen- 
eral operations and the types of equipment 
used. From the student-engineer’s view- 
point, we think more attention could have 
been given to the machinability of differ- 
ent materials in different operations and 
to the relative performance abilities of the 
various tool steels, carbides and other tool 
materials. 

The first 9 chapters — on foundry prac- 
tice, die casting, plastic molding, heat treat- 
ment of steel, welding, hot and cold form- 
ing and inspection — suffer from a neces- 
sary compression into too small a space, 
and consequent omission of several proc- 
esses and of many details of those covered. 
The volume contains no information on 
cleaning, plating and finishing, on powder 
metallurgy, on wire drawing and on flame- 
cutting, for example, and very little on 
permanent-mold casting, drop forging and 
the heat treatment of tools — all of which 
can conceivably be classed as “manufactur- 
ing processes” on a par with die casting, 
welding, hard-surfacing and others actua 
covered in considerable detail in the bo 

It is still a good book, however (a 
body can find omissions in any text) 
can be recommended as fulfilling its ; 


pose. 


_ ™ 


—Frep P. PET) «s 


Other New Books 


Tue OccurRENCE aNp PropucTIon oF Mo \s- 
pENuM. By John W. Vanderwilt. Colo ido 
School of Mines Quarterly, Published by ‘he 
Colorado School of Mines, Golden, Color do 
1942. Paper, 629 in., 78 pages. Price $ ), 
This little book is full of information and «ata 
on molybdenum. Some of the topics which «re 
discussed give a comprehensive idea of its b: oad 
treatment: Properties and Uses, Production, Fu- 
ture of Molybdenum, Mining and Concen'ra- 


tion, Distribution, Molybdenum-Bearing \in- 
erals, Occurences of Molybdenite, Deposits of 
Molybdenite, 1942, in the United States and 
outside. An extensive bibliography is included. 


Cotp FinisHep Bar Streevs. Published by Bliss 
& Laughlin, Inc., Buffalo, N. Y., 1942. Flex- 
ible binding, 6% *x 9% in., 228 pages. Free to 
engineers and executives who request it on their 
business letterheads. One of those extraordinar- 
ily useful and interesting books published by a 
manufacturer but with only an imperceptible 
amount of “sales talk.’”’ Contains a 75-page 
technical section on machinability, treatment 
and applications of cold finished steel, and 
about 80 pages of reference tables, plus some 
40 pages on B&L production methods. 


B&L SuppLEMENT, MANUAL oF COLD FINISHED 
Steers, Section I. Bliss & Laughlin, Inc., 
Buffalo, N. Y., 1942. Looseleaf, with ring- 
binder covers, 6% x 9% in., 52 pages. Free 
to engineers and executives who request tt OM 
their business letterheads. This first section 
includes technical data on cold finished bar 
steels and shafting. It contains comparative 
tables showing the designations and chemical 
compositions of the standard AISI and SAE 
grades, as well as the new “NE” series of 
national emergency steels, all under the 1942 
classifications. Additional sections will be pub- 
lished from time to time, so as to provide an 
up-to-date reference book for steel users. 
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Spot Welding and Heat-Treating Combined 


“Temp-A-Trol” forge welder com- 


bi automatic spot welding and heat- 
tr g of alloy steels and heavy sections, 
al lows less skilled labor. The weld 
it utomatically controls the functioning 
of machine. Without changing the 
n ne control, welds of exact quality 
can >be produced consecutively in Y4 to 
ly, , in 3/16 to % in. in Y% to % 


if in three sections of 4% in. material 
at same time. 

heat-treating feature of the machine 
ref the grain size of the weld, increas- 





ing its ductility, gives the proper grain 
Structure, and “tempers” the weld nugget 
and adjacent area to any desired amount. 

Another feature is “Frostrode,”’ which 
maintains below-freezing temperatures at 
the electrodes while the material between 
them is heated to “melting’’ temperatures. 
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In the accompanying photo is shown 
the complete welding installation—left to 
right: the welder, control cabinet, contac- 
tor unit, and ‘Frostrode’’ refrigerator cab- 
inet. The equipment is made by the 
Progressive Welder Co., Detroit. 


@ Bell & Gossett Co., 8200 Austin Ave., 
Morton Grove, Ill., is now building in- 
dustrial wash tanks “to meet exactly every 
specialized requirement.” One of these is 
a three compartment tank for castings in 
a large defense plant. Castings are passed 
successively through cold kerosene, hot 
Oakite and hot water. Operation and 
temperature control are entirely automatic. 


Dr. Woldman Heads A. F, A. Section 


The newly-organized Aluminum and 
Magnesium Division of the Americar 
Foundrymen’s Association will be headed 
by Dr. N. E. Woldman, chief metallurgical 
engineer, Eclipse Aviation Div., Bendix 
Aviation Corp., Bendix, N. J. This new 
division will study foundry practices in- 
volved in the casting of aluminum and 
magnesium alloys through cooperative 
work of the members of these branches 
of the foundry industry. 

Dr. N. E. Woldman has enjoyed an 
extremely varied career as metallurgical en 
gineer, teacher and author. He attended 
three Ohio colleges, including Case School 
of Applied Science and received his Ph.D. 
degree in chemical and metallurgical en- 
gineering at Columbia University.’ He has 


taught in the Universities of Maine and 
Illinois, U. S. Naval Academy and Carne- 
gie Institute of Technology. Among his 
positions in industry have been those with 
Westinghouse Electric & Mfg. Co. and 
U. S. Naval Gun Factory, Washington. 
He is a member of several technical so- 
cieties, 


Inserted Sections Instead of Saw Teeth 


Here is a circular metal cutting saw 
with inserted sections rather than inserted 
teeth. It permits a thinner blade and cut- 
ting edge than the individual inserted 
teeth type, cuts a narrower kerf and uses 
less power. 

It is made by Henry Disston & Sons, Inc., 
Philadelphia, can be sharpened on an au- 





tomatic grinder, provides a maximum num- 
ber of teeth for any diameter, and cuts ex- 
tremely smooth. It can be operated up to 
5,000 ft. per min. Inserts are easily re- 
placed if damaged. To be refitted, it does 
not have to be returned to the factory, 
the work being simple. 
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Acid Open-Hearth Research Association 


The Acid Open-Hearth Research Asso- 
ciation was formed in Pittsburgh on Sep- 
tember 14th to conduct practical and tech- 
nical research upon the problems govern- 
ing the production of steel in the acid 
open-hearth steel furnaces. Nineteen steel 
and related companies became members at 
the time of formation, but there may be 
other potential members, the association 
inviting all eligible companies to become 
members. 


» 


QUALITY PRODUCTS 
SINCE 1908 


Dr. G. R. Fitterer, Department of Metal- 
lurgy, University of Pittsburgh, has been 
appointed director of research, with J. W. 
Linhart named research metallurgist. The 
work will be conducted by Dr. Fitterer 
under the auspices of the University of 
Pittsburgh in conjunction with a complete 
study of actual furnace heats in plants of 
member companies. 

Officers of the association are: Chair- 
man, H. G. Grim; vice-chairman, Dr. F. 


A Sign of RELIABLE 
Heat-Treating SERVICE 


This R-S name plate on an industrial heat-treating 
furnace is more than a means of identification— 
it is the stamp of approval of R-S Engineers. 


It guarantees top notch production due to proper 
design, erection and operation. 


It guarantees that the entire equipment is geared 
to individual plant conditions and the type of heat- 





H. Allison; secretary, F. C. T. Daniels; 
treasurer, R. C. Heaslett. The executive 
committee comprises: George S. Baldwin, 
H. E. Dowie, Walter H. White, J. §. 
Zahn, J. L. Nichols, E. H. Harder, E. H, 
Nebs, W. E. Harvey and Herman P. Rass- 


back. 


Powdered Metals Institute Formed 


The Powdered Metals Institute has been 
formed by twelve companies using powder 
metallurgy processes to serve as an ad. 
visory council to the Army and Navy in 
adapting powder metallurgy to war pro- 


duction Headquarters are in Saginaw, 
Mich. 
Officers are: Chairman, L. E. Field, vice 


president, United States 
Saginaw; vice chairman, A. J. Langham- 
mer, president, Amplex Div., Chrysler 
Corp., Detroit; secretary, E. S. Patch, sales 
manager, Moraine Products Div., General 
Motors Corp., Dayton, Ohio. 


Graphite Co, 


Sodium Light for Flaw Detection 


Sodium light, effective in lighting motor 
highways, is being used in several war 
plants for surface inspection by mictro- 
scope because of its efficiency in detection 
of pits, cracks and flaws in materials 

The unusual perception of detail under 
sodium illumination is due to the mono- 
chromatic nature of the light, according 
to H. A. Breeding, General Electri¢ 
Illuminating Laboratory, Schenectady. The 
eye focuses only one narrow wave or color 
band at a time. Other colors in the beam 
tend to fog the picture. Thus, in ins ec- 
tion, minute details may be lost under | ight 
containing all wave bands in contrast to 
monochromatic light, with its one wave 
length. The eye is most sensitive to the 
sodium band light, the most common 
color. 


It is helpful in searching for cracks and 
blow holes to treat the part with a light 
absorbing or light-reflecting dye, the dye 
depending on the nature of the surface. 
One blocks out as much sunlight as possi- 
ble so as not to destroy the monochro- 








treated product involved. matic nature of the sodium illumination. 


It assures minimum fuel consumption and the con- | 
| 
| 


servation of manual effort with maximum safety. , 
: New Cutting Oil 
For heat-treating efficiency and economy, today or 


tomorrow, specify R-S Industrial Furnaces. 


Ifyouhaveanindustrial heat-treating problem, write 
on your company letterhead forhelpful suggestions. 


FURNACE DIVISION 


R-S PRODUCTS CORPORATION 


4522 Germantown Ave., Philadelphia, Pa. 


| Ao EntBaces of Dist; 


al. 


nction 


a 


en 


BUY WAR BONDS iat, 
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Eight properties of various oils have 
been blended to produce ‘“Cut-Aid,” 4 
new cutting oil developed by Gulf Oi 
Corp. In a demonstration it was used 
on a machine throwing up a plume of 
smoke while operating 100 surface ft. per 
min. When “Cut-Aid’” was added to the 
cutting lubricant already in use, there was 
no smoke trace at 300 ft. per min. At 
another plant, tool life was extended from 
3 hrs. between regrinds to 11 hrs. im 
forming aluminum on an automatic. 


Often aluminum can be machined $0 
smoothly it does not need polishing. It 
is excellent for cutting magnesium 4 
non-ferrous alloys. The new product is 
a result of eight years’ study in animal 
oils. 
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* Effects urgent savings in Tungsten, 
Molybdenum and Vanadium. 


* The superior Tungsten-Molybdenum high 
speed steel for all industrial cutting operations. 


* Can be readily heat-treated to attain 
maximum efficiency. 


Write for Bulletin 


ELECTRIC STEEL COMPANY 
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MAIN OFFICES and PLANT -- LATROBE> PENNSYLVANIA 
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Plants and Slants 


What the owners describe as the — world’s 
largest magnesium foundry,’ with an an- 
ticipated monthly production of over 
500,000 Ibs. of castings, is rapidly nearing 
completion at 4900 Bloomingdale Road, 
Chicago, according to Frank C. Howard, 
president of the Howard Foundry Co. The 
company recently acquired the Aurora 
Foundry Co., Aurora, Ill., which will here- 
after handle the production of all Howard 
brass, bronze and copper castings and be 
known as the Bronze Division, while the 


original foundry will be known as the 
Aluminum Division. The new plant has 
already developed processes for making 
magnesium castings of a much larger size 
than have been hitherto commercially prac- 
tical. Single castings up to 7 and 8 ft. 
in diameter will be part of the normal 
output. 


Steel Heddle Mfg. Co., Philadelphia, 
manufacturer of loom harness equipment, 


AGAIN ROCKWELL ENGINEERS 
BOOST WAR PRODUCTION! 


A new Rockwell Gas Fired Unit 
hardens, quenches and tempers high 
explosive shells in one continuous 
operation. A single operator places 
shells on the conveyor at the charge 
end of the hardening furnace — 
thereafter all operations are contin- 
uous. Both the hardening and draw 
furnaces are provided with auto- 
matic proportioning burners and 
control instruments so that any draw 
specified by the Ordnance Depart- 
ment may be easily obtained. 


Shells are carried through both fur- 
naces by an oil hydraulic pushing 
system with time cycle control. The 
method of quenching gives a very 
uniform hardness and minimizes any 
danger of soft spots due to vapor 
pockets or other causes. 


If MORE PRODUCTION is your 
problem, write or wire us. Rockwell's 
wide experience in heat treating will 
help you. 


W. $. ROCKWELL COMPANY 
50 Church St, New York 





nas bought the business of J. F. Johnson 
& Co., Philadelphia, which for 32 years 
has been manufacturing precision tools, 
ordnance gages and special machinery. 


Employees of the Carnegie-Illinois Steel 
Corp., U. S. Steel subsidiary, are to be 
paid $10 each for suggestions that are ac. 
cepted for furthering production. Sugges- 
tion boxes will be provided throughout the 
mills and offices. 


Kieley and Mueller, Inc., manufacturers 
of automatic pressure and level control 
valves and equipment, a 63-year old con- 
cern, has expanded its factory to triple the 
size of the former plant at Newark. The 
new factory and general office covers an 
entire city block at North Bergen, N. J, 
from 42nd to 43rd St. and through from 
Tonnelle Ave. to Bell Ave. The new fac. 
tory is among the most modern steam 
specialty plants in the country. 


Plastic Pipe 


A new plastic pipe, made in the same 
dimensions as extra strong steel pipe of 
2-in. outside diam., or less, is announced 
by the Dow Chemical Co., Midland, Mich, 
It has resistance to extreme moisture, chem- 
icals and solvents, and much strength and 
fatigue life. Only a few solvents | 
adverse effects. It can replace vital m« 
and rubber. 

This new thermoplastic resin is ca!! 
Saran. The base resin is odorless, t 
less and non-toxic. The plastic does 
burn and has high toughness and abr: 
resistance. It is non-scaling, withst 
freezing, and resists heat up to 175 
F. It can be welded, heated and bs 
it can be cut with a wood or hack 
and threaded with ordinary iron pipe 
Lightness is a decided advantage. 

In welding the pipe, pieces are pl 
on a plate heated from 350 to 400 


F. and held until molten material ap- 
pears. Pieces are then placed together in 
proper position, pressed firmly, as shown 
in the accompanying photo, and allowed 
to cool for 10 sec. The resultant weld 
has greater joint strength than the pipe 
itself. 


e A clearing house for consultants as 4 @ 
free service has been established by the 
Association of Consulting Chemists @4 
Chemical Engineers, Inc., 50 E. 4ist Sty) 
New York. 
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UPTON HEAT MEASURING CONTROL 


_ __ Heat Treating Temperature Control 
for Upton Salt Bath Furnaces 
We Adds the exact amount of heat for the correct time needed. 
¥& Unbelievably accurate temperature control. 


¥& Corrects operator's setting errors. 
% Permits prediction of size change to closer limits. 
¥% Eliminates finish-grinding on many High Speed Steel tools. 


The new, tested and proved UPTON Heat Measuring Control 
temperature controller adds the exact amount of heat for any 
piece of work, puts the heat into the salt bath for the exact 
period it is required and then, when the time is up, shuts the 
heat off and tells the operator to take the work out. 

In use for many months on some of the most difficult heat 


a 





treating operations—where operators with no previous 
knowledge of heat treating are turning out perfectly treated, 
high speed steel cutting tools—the Upton Heat Measuring 
Control even warns the operator if he makes an error in 
excess of 3°F. in setting the control! 

Unlike the conventional “on and off” control with its 
wide fluctuations, the Upton Heat Measuring Control varies 
between a “high” and “low’”’ temperature value, rather than 
an “‘on” and “off”. The current supply never goes “off” 
except when the operator has made an error. Then it shuts 


“off”’ and warns him. 

The Upton Heat Measuring Control and a battery of 
High Temperature Furnaces do not require help experienced 
in heat treating. All Upton Furnaces, as well as pots are 


guaranteed. Tell us about your heat treating problem. 





for more information about the New Upton Heat Measuring Ca 











UPTON ELECTRIC FURNACE DIVISION 


Commerce Pattern Foundry & Machine Company 
principle of operation 


We build the furnace using the 
7425 MELVILLE at GREEN e DETROIT, MICHIGAN, U.S.A. 














Automatic Arc Welding Equipment 


Complete equipment for automatic arc 
welding with heavily coated electrodes in 
cut lengths is announced by General Elec- 
tric Co. By means of it automatic arc 
welding heads originally designed for op- 
eration with thyratron-controlled coiled 
electrodes can be converted for successful 
welding with stick electrodes. 

It is suited to work where one or more 
complete joints can be made with a single 
electrode where the starting and finishing 
ends of a single weld bead overlap. It has 
been used to make edge, lap, fillet 
groove welds. 


and 


Hyper-Milling Shears-—Not Digs 


A new process, called hyper-milling, 
shears the metal off instead of the con- 
ventional digging off. The usual milling 
cutter is like a carpenter's plane that digs 
into the work; hyper-milling is like a 
carpenter's scraper where the tool angle 
is reversed. 

The process uses Firthite (Firth-Sterling 
Steel Co., McKeesport, Pa.) sintered car- 
bide-tipped inserted blades, with both the 
rake and helix angles of the mills nega- 
tive up to 10 deg., cutters operating up to 





“Go to a Soldier’s Head 


Millions of steel helmets owe the 
durability of their protective coat- 
ing to DEOXIDINE. This acid- 
cleaner that made the all-steel 
automobile body possible re- 
moves oil and rust, eradicates 
rust-producers, and leaves an 
etched, passive surface that holds 
paint perfectly. It not only im- 
proves paint life, but simplifies 


processing. 


DEOXIDINE not only serves in 
quantity production of helmets... 
numerous applications on many 
war products are being found 
every day in the treatment of steel, 


aluminum and dural for painting. 


ACP Products and Processes ... 
proved for more than 25 years 
... are helping Industry convert 
to production of many vital tools 


of war. 


The following list is only an indication of the operations in which ACP can aid you: 


RODINE—pickling inhibitor that saves steel and acid, prevents acid fumes and embrittlement. 
CUPRODINE—provides dense, bright copper coatings on steel by simple immersion (non- 


electrolytic). LITHOFORM—coats galvanized iron to hold paint. 


FLOSOL—an exceptional 


soldering flux for steel, brass, copper, tin, terne plate, zinc and galvanized iron. KEMICK— 
paint that holds to and protects metal surfaces subject to red heat. 


With this as an indication, why not bring your problems of metal cleaning, treating and finish- , 


ing to ACP? 


AMERICAN 
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i BIEL PAINT co. 











10 times normal speeds, with feeds up to 
6 times those normally used on hardeney 
alloy steel parts. The resulting surface js 





burnished, and there is less tool wear and 
heat. Production has been increased 100 
to 300 per cent. It is particularly ap. 
plicable to hardened, heat-treated steels, in- 
cluding alloy. 

The photo shows the cutter in action 
on annealed alloy tooled steel at 419 revo. 
lutions per min., with 1/16 in. dept! of 
cut, with feed of 534 in. per min. 


e@ By the last train to leave free Cz cho- 
slovakia there came to Britain the « raw- 
ings for a new type of soldering iron 
which has beaten everything else for peed 
in Britain's aircraft, radiolocation and 
tank factories. Put to its first speec test 
at radio control and transmitting sta ions, 
the tool is now supplied from a South 
Wales Factory at the rate of three to 
four thousand a week to radiolocatior cen- 
ters, airdromes, shipyards, ordnance fac- 
tories, telephone exchanges and in a wide 
range of general factories. It is equally 
effective with the new soldering «|\loys 
with lower tin content introduced to save 
stocks of tin. 





Meetings and Expositions 


AMERICAN PETROLEUM INSTITUTE, 
annual meeting. Chicago, Ill. No- 
vember 9-13, 1942. 


AMERICAN INSTITUTE OF CHEMICAL 
ENGINEERS, annual meeting. Cin- 
cinnati, Ohio. November 16-18, 
1942. 


NATIONAL CHEMICAL EXPOSITION. 
Chicago, Ill. November 24-29, 
1942. 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS, annual meeting, New 
York, N. Y. November 30-Decem- 
ber 4, 1942. 
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PLURAMELT.. NouNGSTER WITH A FUTURE 


rw 


] ODAY, Pluramelt products are 

- entirely allocated for essential 
purposes. In fabricated form, 
they're serving in mess trays aboard 
ship—in field ranges—in kitchen 
and hospital equipment for the serv- 
ices—in the manufacture of synthetic 
rubber, high-octane gas, explosives, 
etc. The list includes both the single 
and double stainless-armored types. 

In each case, of course, Pluramelt 
is used instead of solid stainless 
steel. The chief reason, therefore, is 
the very important matter of con- 
servation. Pluramelt saves 60% to 
80% of the vital chromium and 


nickel ‘that solid stainless would 
consume for the same job. 

But there are other prime con- 
siderations. Pluramelt in general 
fabricates easier than solid stainless 
steel. And, under any conditions of 
fabrication and subsequent service, 
it does not—cannot—come apart. 
Pluramelt is unique—a controlled 
composite steel with an intermelted 
bond that cannot be separated. 

Do you want to know more about 
this stainless-armored steel that is 
so sure to bulk large in the peace- 
time manufacturing of the future? A 
new booklet, “The Fabrication and 


Use of Pluramelt Stainless- Armored 
Steels” is in preparation. Write us 
to reserve a copy for you. 





Allegheny ludlum 


STEEL CORPORATION 


GENERAL OFFICES: PITTSBURGH, PENNSYLVANIA 
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Refrigerated Resistance Welding Electrodes 


A new line of rocker arm welders for 
stored energy resistance welding of alumin- 
um has been brought out by Progressive 
Welder Co., E. Outer Drive, Detroit. These 
are available with the ‘‘Revers-O-Charge”’ 
capacitor discharge controls as well as with 
“Frostrode’”’ refrigerating units for below- 
freezing welding. 

In the Pedestal type welder the ‘Frost- 
rode’”’ unit is built into the base of the 
welding machine. Electrode refrigeration 


insures the maximum of heat dissipation at 
points where that heat is not wanted— 
where the electrodes contact the work. It 
is heat here that causes “pick-up” rapid 
mushrooming of electrodes, etc., which re- 
sult in variable weld size, inconsistent 
weld quality and decreased production runs 
between point dressings. 

With “Frostroded’’ Progressive welders 
there can be obtained the same production 
from three machines where five or six might 





1. Partially grooved, 60° Single- 
V Butt joint with backing strip 


Averages 4.56 Ibs. electrodes 
per linear foot. 


Same joint, 45° included angle 
and %” gap 

Averages 3.16 Ibs. electrodes 
per linear foot. 


_— - 8 
2. Partially grooved 60° Double- 
V Butt Joint 


Averages 3.02 Ibs. electrodes 
per linear foot. 





3. Single-U Butt Joint 


Averages 3.85 Ibs. electrodes 
per linear foot. 





4. Single-J Butt Joint 
Averages 2.70 Ibs. electrodes 
per linear foot. 


*Note: All of the above are for welding 
one inch plate. Figures are based on 
average conditions and are given 
only to illustrate the principle involved. 
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ITH the critical shortage in electrodes, it 

is of vital importance that careful thought 
be given to employing joint designs that re- 
quire minimum amounts of weld metal, bear- 
ing in mind, of course, the requirements of the 
job and all of the many variable factors, such 
as joint preparation, cleaning time, and weld- 
ing procedure. 


For instance, in butt welding one inch plate, 
original specifications might call for a par- 
tially grooved 60° Single-V Butt Joint (Fig. 1), 
requiring an average of 4.56 pounds of 
electrodes per foot of weld. Under certain 
circumstances, a Double-V Butt Joint (Fig. 2) 
would be just as practical and this joint would 
require only 3.02 pounds per foot, making a 
saving of more than 33% in pounds of elec- 
trodes consumed. 

A study of the accompanying sketches shows 
other comparisons of the amounts of elec- 
trodes needed for various types of joints on 
butt welds. 


We have prepared a complete set of charts 
showing the pounds of Murex electrodes re- 
quired per linear foot of weld in common 
types of joints. Copies will be sent on request. 
Specialists in welding for nearly 40 years. Manu- 


facturers of Murex Electrodes for arc welding and 
of Thermit for repair and fabrication of heavy parts. 


METAL & THERMIT CORPORATION 


NEW YORK, N. Y. 


120 BROADWAY :; 


® 
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otherwise be required. Again, lower tip 
temperatures can be obtained with 80 to 
90 per cent less cooling water. 





In the 


accompanying illustration, the 
‘“Revers-O-Charge’’ capacitor-discharge con- 
trol is at the left, the ‘‘Frostrode’”’ electrode 
refrigerator at the right. 


Prize Contest in Metallizing 


Metallizing Engineering Co., Inc. is of- 
fering a total of $650 in war bonds for 
details of maintenance and salvage proce. 
dures with the metal-spraying process. 
Prizes range: First, $250; second, $!50; 
third, $100, with three prizes of $50 each. 
The contest closes December 15th. Com- 
plete information and entry forms are ob- 
tainable from Metco News, Metall: ing 
Engineering Co., Inc., 21-07 Forty-first / ve, 
Long Island City, N. Y. 


@ Particularly suitable for lubricatio: of 
mechanisms operating at high temper ure 
or where permanent or semi-permanen lu- 
brication is to be provided by the col- 
loidal graphite is a new standard graphite 
dispersion sponsored by Acheson Col: ids 
Corp., Port Huron, Mich. Unusual ‘\ex- 
ibility is claimed. Among major uses are 
those involving stamping dies, c utch 
plates and colloidal impregnation of fab- 
rics. 


Another “Largest Drawing Press” 


Following publication of an item in 
these. columns in our September 1942 is- 
sue, describing “the largest drawing (die 
stamping) press in the world, according 
to its makers, Hydraulic Press & Engineer- 
ing Co.,”" a letter was received from E. 
Ww. Bliss Co., Brooklyn, stating it had 
made even larger presses. 

The press described in these columns 
in September weighs 250 tons. However, 
the Bliss Company writes that in 1938 
they constructed a No. 398-144 double 
crank triple action drawing press, weigh- 
ing 36214 tons. Total pressure develops 
2,100 tons, with width between uprights 
144 in. 

In 1936 Bliss built the Toledo No. 397- 
180 triple action drawing press, weighing 
387, tons; total pressure 2,000 tons; 
width between uprights 180 in. 
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News of Metallurgical Engineers 


Thomas H. Miller, mining engineer and 
metallurgist, has been named chief of the 
Metals Economics Div., Bureau of Mines, 
having been assistant chief. He has been 
with the Bureau since 1928. 





Lowell L. Henkel, metallurgist, research 
engineer and chemist, Interlake Iron Corp.., 
Chicago, has joined WPB, Chicago, as 
administrative aid, Technical Development 
Section, Production Branch. 


Hans R. Stephan has been made as- 


sistant metallurgist, 
Co., Milwaukee. 


Allis-Chalmers Mfg. 





Maurice G. Jewett, formerly chief metal- 
lurgist and engineer, Chain Belt Co., Mil- 
waukee, has been commissioned a lieu- 
tenant-colonel in the Army. 





Samuel R. Robinson, 
lurgist, Otis Steel Co., 
manager, Valley 


City, Mich. 


foundry metal- 
has become works 
Steel Castings Co., Bay 
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IF YOU NEED PRODUCTION 


PANGBORN AIRLESS EQUIPMENT DELIVERS IT! 


Day and night — PANGBORN Blast Cleaning 


Equipment is ON ACTIVE DUTY! 





The efficiency 


of every unit we make is dedicated to the one fact 
that WE HAVE A WAR TO WIN — and only the 
continuous production of MORE PRODUCTS, IN 


LESS TIME — WITH LESS WASTE — will win 


ROTOBLAST Barrels, Tables and Special Cabinets 
are doing a record smashing job in cleaning shells, 
bombs, all kinds of castings, heat-treated parts, 


forgings, armor plate, tank parts, etc. 
Write or wire. 


help you too! 


We can 


Send for ROTOBLAST Barrel and Table Bulletins 


PANCGCBORN 


— - . PFA JRER 


PANGBORN CORPORATION 
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Edwin H. Brown, vice-president in charge 
of engineering, Allis-Chalmers Corp., Mil. 
waukee, has been appointed assistant chief 
of the Iron and Steel Branch, WPB. He 
has been with the Allis-Chalmers Corp, 
since 1906. 


Charles G. Maier, research metallurgist 
for nearly 20 years with the U. S. Bureay 
of Mines, has been named to the super. 
visory staff of Battelle Memorial Institute, 
Columbus, Ohio. Mr. Maier was previ- 
ously supervising research engineer of the 
Pacific Experiment Station, U. S. Bureau 
of Mines, Berkeley, Cal. Earlier he held 
industrial positions with the Carborundum 
Co., Niagara Falls, N. Y. and the Phelps 
Dodge Corp., New York. 


Robert C. Sessions, of the consulting 
engineering firm of Sessions & Sessions, 
Cleveland, has been appointed chief engi- 
neer of the Brown Fintube Co., Elyria, 
Ohio. For some time he had been in 
charge of the engineering and _ experi- 
mental division of Steel & Tubes, Inc. 





Perry R. Cassidy, former executive as- 
sistant, Babcock & Wilcox Co., has become 
a lieutenant-colonel in the Engineer Corps, 
U. S. Army. He began his service with 
Babcock & Wilcox in 1916, and was ap- 
pointed a vice president of Fuller Lehigh 
Co. in 1928. He is a member of several 
technical societies, an author of several 
technical papers, and is a member of ‘he 
technical advisory committee on alloy st-el 
plate, WPB. 


Dr. Charles F. Burgess, inventor of he 
battery that bears his mame, has b en 
awarded the Edward Goodrich Ache o 
medal and $1000 prize by the Electroch: n- 
ical Society, the highest award in that fic'd, 
Dr. Burgess is the inventor of numerous 
and highly diversified products and pro- 
cesses, including electrolytic iron. 





An associate director and two new as- 
sistant directors of the Aluminum Research 
Laboratories of the Aluminum Co. of Amer- 
ica have been named by Dr. Francis C. 
Frary, director. Herman E. Bakken, who 
has been assistant director of research, is 
now associate director. E. H. Dix, /r., 
chief metallurgist, and R. L. Templin, chief 
engineer of tests of the Aluminum Co., 
are assistant directors. 





D. L. Immel has been promoted to as- 
sistant plant superintendent at the Copper- 
weld Steel Co.'s. Warren, Ohio, plant. 





Herbert J. Burgess has been appointed 
general superintendent in charge of all 
manufacturing at the Westinghouse Elec- 
tric & Mfg. Co.'s East Springfield plant. 
As a skilled toolmaker, he helped Westing- 
house produce rifles and machine guns dur- 
ing the first World War. He joined the 
company in 1917, became supervisor of 
cost reduction in 1927, and in 1935 be- 
came foreman of tool design and tool manu- 
facturing. 
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Investigate the time and 
labor saving features in the heat 
treatment of bullet cores with the 


AERICAN ELECTRIC CORE HARDENING FURNACE 


ATMOSPHERE 


QUENCH TANK 
ASSEMBLY 
WITH CLEATED BELT At 


VARIABLE 








FURNACE ASSEMBLY 
ROTARY RETORT 
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Tools for Interrupted Cuts 


Standardized 


designs of “shear type’ 
tools to facilitate machining of steel parts 
where cuts are of the interrupted type 


and on large machines primarily have been 
brought out by Carboloy Co., Inc., De- 
troit. These tools have a large negative 
back rake, which results in a shaving form 
of cut when used for turning or facing. 

In interrupted cuts, the impact load on 
the tool does not come at the end of the 
tip but farther back. Entry of the cutting 
edge after interruptions is gradual, start- 
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BOLTS- NUTS 





ing at the contact point back from the tip, 
working forward to the tool's tip. 


These tools have done much machining 


of the alloy steels, from 
standardization of op- 
and dimensions has been 


There are four basic sizes, 


newer tough 
which experience 
timum shapes 
accomplished. 


each left- and right-handed varieties. All 


back-rake of 40 


finish-ground. 


have a 


Relief 


negative deg. 


angles are 


of shanks. 
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For Hardening Machine Gun Cartridge Clips 


and Miscellaneous Other Products 


--- 300 to 1700 Ibs. per Hour 


. » » Investigate E F Chain Belt Conveyor Type Furnaces 


E F Continuous Chain Belt Conveyor Type 
Furnaces are handling all kinds of products 
ranging in sizes from small springs and ma- 
chine gun cartridge clips up to large crawler 
links for tanks and tractors. Hundreds of 
these furnaces are in operation, handling such 
products as listed above. 


The material is loaded directly onto rugged 
heat resisting cast link belt conveyors. With- 
out further attention, it is carried through the 
furnace, uniformly heated to the proper tem- 
perature and automatically discharged through 
a sealed chute to the quenching medium or 
directly from the furnace as desired. The 
chain belt conveyor returns within the furnace 
without cooling—no pans or trays are used in 
the furnace—100% net material. 


Tank armor castings, shell forgings, cartridge eases, bomb and gun parts, aircraft 
and many other 
furnaces 
We specialize in designing and building production furnaces. 


and aircraft 
treated 
pany, 


engine parts, 
in outstanding production 
Salem, Ohio. 


These furnaces are built for oil, gas or elec- 
tric heat in five standard sizes with capacities 
ranging from 309 to 1700 Ibs. per hour. Larger 
or smaller sizes can also be furnished. They 
are also designed for using special protective 
atmospheres for scale-free heat treating and 
hardening without decarburization. 


The hundreds of installations 
handling all kinds of material, have proven 
them the most satisfactory and dependable 
general purpose heat treating machines built 
for the uniform, economical, production heat 
treatment of miscellaneous small and medium 
sized parts and products. 

The Chain Belt Conveyor Furnace is only one 
of the numerous types of production furnaces 
we build for various heat treating purposes. 


in operation, 


allied products 
built by the 


are 


being uniformly 
Electric 


Furnace Com- 


Send for circulars showing these and other types 


The Electric Furnace Co., Salem, Ohio 


“ t 
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Rear 
corners of tips project slightly above tops 





Dust Collector Is Used for Metals 


Further developments have been made 
and patented in the wet dust collector, 
Hydro-Whirl, used a great deal now in 
work around magnesium, and made by 
Industrial Sheet Metal Works, Detroit, 


Instead of being made of steel, the 
bench-high grating of the work compart. 
ment is made of hardwood, thus avoiding 
sparks if struck by a grinding wheel or 
tool and eliminating fire hazard. Booth 
sections are lined with Masonite. 


Water in the tank below the grating 
is kept at uniform height automatically, 
The working principle is that dust is 
trapped and brought into the tank where 
it becomes a harmless element, later burned 


or buried. Chief mechanism is a rotating 
shaft on which is centered a series of discs, 
In a horizontal plane, it throws water 





the baffled 


is whirled out of the air stream. 


into section where the st 


effective with 


< 
‘ 


The equipment is 
eral metals. 


@ Assisting in cutting tapers on a la he, 
perhaps to within 0.0001 in., one com- 
pany has installed a magnifying lens of 


“Lucite,” a methyl methacrylate resin. 
This lens also keeps out grease and dirt 
and reduces breakage and replacement costs. 
Lucite is produced by E. I. duPont de 
Nemours & Co., Inc., Wilmington, Del. 


Electric Furnaces Redesigned for 
Scrap 


To handle the peculiar type of lighter 
scrap now being turned into the steel mills, 
the Pittsburgh Lectromelt Furnace Corp. 
135 32nd St., Pittsburgh, has improved the 
design of some of their smaller size elec 
tric furnaces. Side plates have been elon- 
gated to increase volumetric scrap capacity 
and maintain rated capacity of heats. 


In their 10-ton furnace, the side walls 
were deepened to allow an increase of 25 
per cent in scrap capacity, due to the 
changed character of scrap, with its large 
proportion of punched out sheets, shell 
turnings, etc., often not baled, in the place 
of the usual heavy railroad scrap. 
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A new electrode for welding armor was de- 
veloped exclusively by PAGE to cooperate with 
the change-over to welded tank production. It 
met all ballistic tests on plates submitted to the 
Army Ordnance Department by the tank manu- 
facturers—and then went into action, having a 
real part in the great records that since have 


been set on welded tank production lines. 


©-©0/ PAGE ELECTRODE FOR ARMOR 
WELDING HELPS GET TANKS INTO ACTION! 


It is worthwhile to note that, in spite of the 
pressure for speed, tank welders have been 
well schooled in technique that wastes no elec- 
trode—gets maximum strength with the use of 
no unnecessary metal in the weld—uses every 
electrode right down to the holder. All users 
of welding rod would do well to insist on their 


men observing such economy foday. 


PA GE WELDING@VELECTRODES 
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PAGE STEEL AND WIRE DIVISION 
Monessen, Pa., Atlanta, Chicago, New York, 
Pittsburgh, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, INC. 
: BRIDGEPORT, CONNECTICUT 


In Business 
for Your Safety 
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Tool Bits for Hard, Tough Steeis 


A new line of tool bits for machining 
hard, tough steel and other copper or 
aluminum alloys has been made available 
by Black Drill Co., Cleveland. They are 
made of the same metal as ‘Hardsteel’’ 
drills and reamers. 

In tool bits this metal has greater shock 
resistance than most cast or cemented tools 
and has higher heat resistance. It gives 
complete satisfaction when used on abra- 
sive copper, brass, bronze and aluminum 
alloys. 

Cases on record show that cuts per grind 
increased 400 to 500 per cent when’ these 
tool bits replaced high speed tools. 





Compressed Air in Hardness Testing 


A compressed air application, used as 
an accessory to the Rockwell hardness 
gage, is reported to have speeded bomber 
part testing by Brewster Aeronautical Corp. 
engineers by 400 per cent. The device, 
called a Comparator, comprises a_table- 
mounted yoke that supports a penetrator 
over an anvil, the die end of which is 
the same size as that used in the Rock- 
well gage. 

The anvil moves up against the pene- 
trator under pressure of a piston worked 
by compressed air under 100 Ibs. per sq. 
in. The tested piece is pressed against 
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When General Doolittle and his squadrons made 


their surprise raid over Tokio, they carried a mes- 
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can understand! 


Naturally we are proud that the 
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Wilbur B. Driver Co. The entire facilities of our plant 


are devoted to producing, as never before, special 


alloys* (including beryllium-copper) for all war pur- 


poses. Consult us for your requirements. 
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WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 
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the spherical die with pressure enough to 
indent the surface. A Starrett dial indi- 
cator shows depth of indentation. A pedal 
air valve frees both hands of the operator, 
The comparator is calibrated by choosing 
a test piece of correct hardness. 


@ Moisture is removed from the air below 
32 deg. F. without causing formation of 
ice on cutting-oil and lubricating-oil < ool- 
ers by the Niagara “No Frost’’ method, 
which employs a special non-freezing |: uid 
continuously reconcentrated in a conce itra- 
tor especially designed. The equip nent 
is manufactured by the Niagara B/! wer 
Co., 6 East 45th St., New York. 


A-C Welder for Heavier Meta! 


Designed to increase the efficiency and 
step up the speed of welding he. vier, 
thicker metals is the new alternating cur- 
rent welder of the Allis-Chalmers Mfz. Co., 
Milwaukee. 


Transformer and reactor are built as an 
integral unit. The reactor coils surround 
the air gap, eliminating magnetic leakage. 
This provides continuous control from 35 
to 250 amperes — a safe, high, open cit- 
cuit voltage at low current where a-c weld- 
ing was previously most difficult, and a 
lower open circuit voltage at higher current 
where efficiency and power factor are all- 
important. 

This welder supplements the Allis- 
Chalmers’ Weld-O-Tron d-c unit, which 
welds as thin as 32 gage and consumes 
current as low as 5 amps. The two weld- 
ers cover a range of 5 to over 600 amps. 


@ Certain parts of a Wheelabrator airless 
abrasive blast cleaning unit that are sub 
jected to special abrasive wear bear the 
insignia “AR,” and are made of special 
alloy steel. Such a part can be returned 
to the maker, American Foundry Equip- 
ment Co., Mishawaka, Ind., when badly 
worn, for rebate at 10c per lb. This plan 
not only helps conserve metals, but also 
helps keep scrap segregated, since “AR” 
parts contain chromium and molybdenum. 
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Someucan Preto real =a » Midvale. 


Those three-inch howitzers, formidable enough in those early days, 
would be rather futile now. It is interesting to record that, at the same 
time, Midvale made, voluntarily, some extra howitzers, on which were 
carried out experiments in heat treatment with noteworthy results. 
That Midvale policy, of considering each new order, each new prob- 
lem, an opportunity for further development has resulted in a knowl- 
edge of steel and its alloys that has pre-solved many an industrial 
problem even before that problem arose. That knowledge is serving 
the nation well today, will be equally ready to serve it tomorrow. 


THE MIDVALE COMPANY - NICETOWN ~- PHILADELPHIA, PA. 
OFFICES: New York « Chicago «+ Pittsburgh + Washington + Cleveland «+ San Francisco 
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Tool Engineers 


Training of tool engineers for war pro- 
duction is being handicapped seriously by 
lack of adequate textbook material, it was 
revealed at the War Production Confer- 
ence of the American Society of Tool En- 
gineers at Springfield, Mass., in October. 
After reviewing more than 100 technical 
books on various essential tool engineering 
subjects, only nine suitable for various re- 
quired training courses have so far been 
found by the Education and Emergency 
Training Committee. 


Designed by gas equipment engineers; 
and proven by an impressive record of 
dependable and economical operation in 
plants demanding constant and exact drying 


of annealing atmospheres. 


Write The C. M. Kemp Mfg. Company, 
405 East Oliver Street, Baltimore, 
Maryland—ask for Dryer Bulletin. 


Choose Textbooks 


In machine design, mechanics and other 
subjects taught in colleges. there are many 
textbooks, but on jig and fixture design, 
press tools, die making, etc., the books 
are mainly for reference for the engineer 
already in the field. 

“Tool Design” by C. B. Cole, published 
last year by the American Technical Society, 
has been selected for the course on jig 
and fixture design. “Press Working of 
Metals”, by C. W. Hinman, has been select- 
ed on sheet metal and design. 














Ay 


ANNEALING ATMOSPHERES 


KEMP SILICA GEL DEHYDRATORS 


guarantee the exact degree of dryness you 
need in your annealing atmospheres. 





STANDARD UNITS 
BUILT TO GIVE: 
Capacities: 

10 to 100,000 c.f. m. 
Pressures: 

Atmospheric to 2500 

lbs. per square inch 
Adsorbent: 

Silica Gel, high ca- 

pacity, long life 
Activation: 

By gas, electricity, 

or steam, as desired 
Types: 

Single or twin towers 

for intermittent or 








continuousoperation 





REMP of BALTIMORE 
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On foundry practice and pattern making 
the committee has chosen “Metal Casting,” 
by Harry L. Campbell (John Wiley and 
Sons, 1936). ‘Fundamentals of Machine 
Design” by Norman, Ault and Zarobsky 
(The MacMillan Co., 1930) has 
named on that subject. 


been 


For courses in applied mechanics, “An. 
alytical Mechanics for Engineers’, by See. 
ley and Ensign (John Wiley and Sons, 
1941) and “Strength of Materials’, by J, 
W. Breneman (McGraw-Hill, 1941) have 
so far been recommended. 


@ Silver-ply stainless-clad steel kettles are 
made by Groen Mfg. Co., Inc., Chicago, 
from steel furnished by the Jessop Steel 
Co., Washington, Pa. The entire 
and cover are protected by a stainless steel} 
surface, having all the desirable features 
of solid stainless steel kettles, states the 
maker. A 20 per cent clad sheet of clad 
steel saves four fifths of the stainless steel 
of a solid piece. 


inside 


Stratosphere Testing of Parts 


To test the mechanical parts of aircraft 
and radio for their behavior in high al- 
titudes, a stratosphere chamber that operates 
between temperatures of +200 deg. F, 
and 75 deg. F. has been developed 
by Kold-Hold Mfg. Co., Lansing, Mich, 


Internal pressure variation is from ambient 
at the location of the unit to 3 in. of mer- 
cury absolute. 


The chamber has an interior volume of 
245 cu. ft., uses ‘“‘Freon-12’’ as refrig- 
erant. Heat acceptance from the chamber 
is by forced convection through coils de- 
signed for low temperature work, each coil 
capable of accepting a minimum of 200 
B.t.u. per degree at —75 deg. F. and 3 
in. mercury pressure. 


Humidity control is from 25 to 95 per 
cent, relative to all temperatures above 
+40 deg. F., or at a fixed bottom tem- 
perature of -+-32 deg. F. 


e A new feature has been added to the 
steel-grip finger guard, made by Industrial 
Gloves Co., Danville, Ill. It is the added 
leather section over the back of the finger, 
at the tip end. It is good for punch 
press work, sanding, burring, grinding, 
buffing, assembly, etc. 
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OPERATING SPECIFICATIONS 


Hardening 1575° F. 
Quenching 130° F. 
Drawing 1240° F. 


(All equipment operating on a four-minute cycle) 




















One of many important war production installations, these two Hagan 
furnaces with quenching mechanism heat, quench and draw fifteen | 
airplane crankcase forgings weighing in excess of 3000 pounds per | 
hour. Full flexibility and complete heat control of parts are typical | 


Hagan features that are helping this important arsenal of democracy 
to speed their production. 





GEORGE J. HAGAN CO. 


PITTSBURGH, PA. 


Detroit - Chicago - Los Angeles + San Francisco 














Electric Arc Furnace Control 


What is described as ‘revolutionary’ 
new electric arc furnace control, which 
will increase efficiency of electric furnace 
steel production in steel plants and foun- 
dries, is announced by Allis-Chalmers Mfg. 
Co., Milwaukee. The ‘Regulex’’ exciter 
has been applied for sensitive control on 
temper pass and reversing mills. Extreme 
accuracy is claimed from quick reversing 
and smooth acceleration. 

It controls arc energy to a constant 
quantity without the use of contact-making 
devices. Control field windings that 
measure arc current and volts are part of 
the element. The electrode is raised or 
lowered, as required. 





Special Furnace Built Speedily 


Forty-nine days from idea to plant op- 
eration is the speed record set by the 
Johnson Gas Appliance Co., Cedar Rapids, 
Iowa, in producing a special large heat- 
treating furnace for one of the nation’s 
busiest war plants. The inside combustion 
chamber is 36 in. wide, 30 in. high and 
60 in. long. It is lined with 514 in. 
insulation and faced with 414 in. insulat- 
ing refractory. 

Among the unusual features are the 
electrically-operated door that raises in 5 
sec. and stops automatically; proportioning- 
type control that automatically regulates 





NEW CARBURIZING MEDIUM 
PROVIDES IMPROVED DEEP-CASE RESULTS 


Aerocarb* DEEP-CASE carburizing compounds No. 13 and No. 40 pro- 
vide a rate of penetration equivalent to gas carburizing and more rapid 


than pack carburizing. The case and operating characteristics are as 


follows: 


When considering installation of new case hardening equipment, as much as 50% 
can be saved on the initial investment by setting up for salt bath treatment. 


If your requirements call for case depths of 0.001” to 0.150” Cyanamid 
Deep Case Aerocase* Aerocarb sodium cyanide or one of our sodium 
cyanide case hardening compounds, 30%, 45%, 75%, these products 
can be relied upon to provide satisfactory results at low cost. 


AMERICAN CYANAMID 


& CHEMICAL CORPORATION 





1012 





furnace temperature and stack damper po. 
sition; and push-button electric ignition 





that lights burners with complete safety, 
The furnace produces 2000 deg. F., and 
maintains this constantly. 


Infra-Red Baking Lamps 


A new line of infra-red heat lamps for 
baking and drying metal products, etc., fea- 
tures the M-type tungsten filament for uni- 
form heat distribution. They have their 
bases reinforced with asbestos-lined me. 
chanical straps. 

The line includes six clear types, three 
ruby types and four reflector types. e 





reflector types have built-in reflector |in- 
ings of pure silver sealed inside the bulbs 
for protection against dimming and _ tar- 
nishing by fumes or dirt. 

Average burning life of all is over 6,000 
hours. Advantages claimed for infra-red 
are: speed, ease of operation, and economy. 
Users report up to 95 per cent faster baking 
and drying time than with older baking 
systems. The manufacturers are the Wa- 
bash Appliance Corp., 345 Carroll St. 
Brooklyn. 


@ A new full-electronic timer and control 
for seam, also spot, welders has been pro- 
duced by Weltronic Corp., E. Outer Drive, 
Detroit. For spot welding machines this 
new model 40 timer provides both single 
and pulsation type welding controls. It 
starts and stops current flow at the zero 
point of the current wave, while current 
duration is adjustable to the exact num- 
ber of cycles desired. 
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Want FASTER:BETTER \ 
SPEED up your war production and do a ) 
better job for Uncle Sam by using the Bullard- 
Dunn Process. Observe what this process 


does: Removes grease and scale without etch- ~ | 
ing or dimensional changes and leaves both \> \\\ 
t\ 
\) WNT) 
Pv iw 


ex posed surfaces and recesses chemically clean 



















for such subsequent operations as electroplat- 
ing, Parco Lubrizing, blackening, grinding, or 
final assembly. 





Bullard-Dunn is dependable, rapid and eco- 
nomical. All installations, manually-operated 
or conveyorized, are engineered to fit the job. 


Write for bulletin today and send samples too, 
if available. 


BULLARD-DUNN PROCESS 


DIVISION OF THE BULLARD COMPANY 
BRIDGEPORT, CONNECTICUT U 
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<— Diagram of typical conveyor- 
ized installation. 
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CENTERS LAST LONGER 
when HARD FACED with 


CoLMONOY 


Hard Surfacing Alloys and Overlay Metals 











COLMONOY faced centers last from 3 to 5 times vital wearing parts in the machine tool industry. 

as long as centers of high speed steel. The un- Mild steel parts coated with COLOMONY alloys 
| — centers pictured here—unretouched—have wear from 3 te 10 times as long as new parts | 
| n coated with COLMONOY No. 6. Note the made of high alloy steel. | 
uniformity of these oxy-acetylene welding appli- 
cations. WRITE TODAY 

The extremely high wear resistance of the hard Learn about COLMONOY and what it is doing to 
surface of COLOMONY overlays will protect all conserve vital metals. 


| WALL-COLMONOY CORP. 


720 FISHER BLDG., DETROIT, MICH. 


| Branch Offices at NEW YORK CITY, BLASDELL, N. Y., CHICAGO, TULSA, WHITTIER, CALIF. OTHER BRANCHES IN CANADA. 
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e To eliminate a vast amount of special 
tool designing by carbide tool users and 
to speed deliveries, Carboloy Co., Inc., 
Detroit, amnmounces a series of ‘design 
standards.” They eliminate the time 
normally required to prepare design draw- 
ings, figure quotations, prepare working 
lrawings, and hand forming of special 
samples. It was found that many special 
tools were quite similar in design and 
application, differing only in minor di- 
mensions, etc. By eliminating minor varia- 
tions, most special tools and blanks could 


be reduced to a few “standard” designs. 


Hitler Is Thumbing His Way to Hell 


The accompanying photo suggests many 
wisecracks for patriotic Americans. Since 
the sign was fabricated by arc welding, a 
“hot time for Hitler’’ is suggested, bor- 
rowed from the heat in the process. 
“Putting up a scrappy fight against Hit- 
ler” might be suggested by a high school 
freshman. 

This ferrous handiwork was placed in 
the front office window of the Kansas City 
office of the Lincoln Electric Co., Cleve- 





that could help WIN the WAR 


Every time you purchase Bearing Bronze in the “rough,” you 
buy at least 25% more metal than necessary. Quality bear- 
ing bronze contains copper, tin and lead . . . metals that are 
vital to our war effort. When your purchases amount to tons, 
you actually remove mountains of metal from the active market. 


You can easily avoid this waste ... get a higher quality 
product ... save many hours of machine time by specifying 
Johnson UNIVERSAL Bronze. Every Johnson bar is com- 
pletely machined—I. D.—O. D.— ENDS. Our range of over 
350 stock sizes enables you to buy according to your needs. 
Why not start today to help conserve metal? Your local 
Johnson Distributor can give you excellent service. His name 
will be found in your telephone book. 





1014 


769 S. MILL STREET - NEW CASTLE. PA. 














land. Even the message was arc welded 
on the plate from scrap stub ends of 
electrode. 


Potassium Silicate for Welding Rods 


Potassium silicate is used extensively by 
manufacturers of welding rods. One of the 
most important processes in the welding 
rod industry is the extrusion method of 
production which employs potassium sili 
cate of correctly controlled viscosity. Two 
new grades of potassium silicate have been 
announced by the Philadelphia Quartz « 
121 South Third St., Philadelphia—K: 
Nos. 2 and 6. 

The No. 2 is a 32 deg. Baume prod 
with the molecular ratio of 1:3.92 and 
No. 6 is 40.5 deg. Baume, ratio 1:3 
Both are offered in steel returnable dri 
or in single trip packages. Another 
is for carbon electrodes. 


e Hyper-Reset is a new control funct: ,, 
available in the newly-designed Model 50 
Stabilog controller, for application whe 
process-lag is considerable, manufactu -d 
by the Foxboro Co., Foxboro, Mass. Tx ts 
have shown that, following an upset, in o. «- 
quarter of the time and with only 
half the upset effect, the Hyper-Reset, « 
sistently re-established process stabilizat 

as compared with a similar controller. 


Magnifying Glasses Aid Precision 


Four new models of “Super Sig! 
adapted to close inspection, small parts «s- 
sembly and precision machining, have 
been brought out by Boyer-Campbell 





6540 Antoine St., Detroit. An interesting 
feature is the versatility of adjustment of 
the lens in a bracket so that the lens, or 
lenses, are where wanted, unhampering the 
worker. 

In the accompanying photograph, the 
application to precision thread grinding is 
illustrated. 
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DO YOU NEED A CRUCIBLE 


Wesgo crucibles and other refractory shapes will not crack or spall under 
the most severe conditions. Thus a white hot crucible may be “dunked” 
in cold water without suffering damage. Various shaped crucibles that 
may be used at temperatures up to 3300 degrees F., are stocked, 

We solicit your inquiries for special sizes and shapes as well as our stock 
sizes of crucibles and other refractory articles. 


WESTERN GOLD AND PLATINUM WORKS 


589 Bryant Street 
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CAN 

TAKE 
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BEATING 
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San Francisco, Calif. 
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By Edwin F. Cone, Editor 


Industrial Electric Furnaces 


Today electric furnaces are playing a leading role in 
heat treating thousands of different parts and subassem- 
blies for war devices of all kinds, according to a state- 
ment by C. L. Ipsen of the General Electric Co. Produc- 
tion during the first half of 1942 has been 16 times greater 
than any pre-war half year. This increase is pointed to as 
foreshadowing an even more extensive application after 
the war. 


Nickel in Armor 


The armed services are making good progress in the 
conservation of materials, says the Daily Metal Trade. This 
is indicated by the fact that wrought armor plate pro- 
duction has increased 250 per cent since February, while 
the use of nickel rose only 22 per cent. 


Effective Company Literature 


A decided improvement in the quality and dress of 
some of the company literature which almost daily comes 
across an editor's desk is distinctly noticeable. Some of 
them are strikingly impressive. One of these has recently 
been published by the Vanadium Corp. of America — 
“Soldiers of Production’’ — which in pictorial effect and 
appeal is outstanding. 


Conserving Copper and Brass 


A few of the examples, cited in an article in the 
Daily Metal Trade, whereby copper and brass are being 
conserved are as follows: Steel stampings, zinc die castings 
or malleable iron as hardware for belts and haversacks; 
plastics for brass safety razors; steel for aluminum and 
copper in field ranges; and steel also for 60 per cent of 
the phosphor bronze and brass snap fasteners. 
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Steel Castings 


Production of steel castings continues to maintain the 
record volume registered in the first half of this year. 
Data for July show that the total output (961,431 net 
tons) to Aug. 1 is nearly 36 per cent in excess of the 
same 7 mos. in 1941 and about 130 per cent over the total 
to Aug. 1, 1940. To Aug. 1, this year, miscellaneous cast- 
ings were made up over 74 per cent of the total at 713.,- 
015 tons. The remainder is classified as railway specialties. 

Manufacturers reported for July 1942 an actual monthly 
capacity of 159,259 tons. July output therefore was about 
84 per cent of capacity. The Bureau of Census, Dept. 
of Commerce, which publishes these data, says that the 
July data were compiled from the returns of 193 pro- 
ducers who make castings for sale while for the first half 
the returns came from 187 foundries. Of the companies 
not reporting in 1941, there now are 14 sending in data. 
The elimination of 8 foundries is reported, 6 that discon- 
tinued and 2 that merged with other companies. 


Saving Tin Plate in Cans 


Substitution of electrolytic tin plate and of bonderized 
steel ends for cans, in such cases where this is permissible, 
will save, it is estimated, 3,500 tons of tin plate per year 
by 1943. Substitution of electrolytic tin plate bodies and 
bonderized steel ends wherever practical will save an ad- 
ditional 4,300 tons of tin plate, a total of 7,800 tons a year, 
according to WPB. Substitution of these materials for 
both bodies and ends will make an additional estimated 
saving of 3,300 tons — the total estimated savings by 
this program to be about 10,000 tons per year by 1943. 


More Domestic Chromium 


“Chromium output in this country next year will be 250 
times greater than in 1940” says a news statement from 
WPB. Three times the tonnage used in 1939 will be 
needed. Large low-grade deposits of ore have been de- 
veloped in Montana, California and Oregon. “The do- 
mestic output in 1943 will therefore be as large as pre- 
war imports.” The situation is still regarded as critical, 
however. 


Detinning Plants 


Contracts for six new detinning plants are reported to 
have been awarded in October as well as for the addition of 
shredding and cleaning departments at four of the existing 
plants. When this detinning capacity is available, it is 
estimated the capacity will be about 750,000 tons of mate- 
rial treated of more than double that for any one year. 
There are 7 detinning plants now in operation in the 
country. 


More Corrosion Research 


Research in corrosion has for many years been a major 
consideration. The Electrochemical Society has expanded 
this important activity by organizing a Corrosion Division. 
A permanent organization was established at the Society's 
fall convention in Cleveland early in October. 


(Additional “Trends” on page 1028) 
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WHAT IS MEEHANITE? 


MEEHANITE is a special metal for castings 
which combines the better features of both 
cast iron and steel. Meehanite castings 
offer the engineer reliable and favorable 
design characteristics as described below. 


TYPES 


There are twenty-one types of Meehanite, 
each having a different combination of 
physical properties aimed toward meeting 
definite service requirements. 


PHYSICAL PROPERTIES 


Varying with the requirements of the 
service, Meehanite in its several types 
(as cast) produces tensile strengths up to 
55,000 lb. p.s.i.; compressive strengths 
up to 200,000 lb. p.s.i.; moduli of rupture 
in bending from 61,000 to 93,000 lb. p.s.i. 
These and other properties such as yield 
point, modulus of elasticity, hardness, 
torsonial and shear strength, fatigue 
strength, etc., are known and reliable. 


HEAT TREATMENT 


For higher strength and hardness, Meehan- 
ite is adaptable to heat-treatment and flame 
hardening. Accurate information is avail- 
able on these subjects, as well as or the 
effect of elevated temperatures (50°F. to 
1100°F.) on strength, creep, surface metal 
loss. 


MACHINABILITY 


Machinability rating tests prove Meehanite 
more machinable than steel or alloy iron 
castings. This important advantage of 
Meehanite is due to two factors, (a) the 
constitution of the metal frequently permits 
substantially increased machining s ’ 
(b) dimensional accuracy and smooth cast 
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These QUICK FACTS about 


g 


may help you solve today’s 
design and production problems 


surfaces mean less metal need be removed 
in finishing. 


VIBRATION DAMPING 


A unique combination of high damping 
capacity and high strength gives Meehanite 
castings a prominent position in the con- 
struction of precision machinery, and in 
highly stressed machinery parts where 
weight, noise and possibility of fatigue 
failure must be kept to the minimum. 


WEAR RESISTANCE 


Five types of wear-resisting Meehanite 
offer different combinations of physical 
properties to meet external problems en- 
countered in wear-resisting service such as: 
hardness, impact, fatigue, friction, corrosion, 
lubrication, etc. 


HEAT AND CORROSION 
RESISTANCE 


Where heat and corrosion resistance com- 
bined with high strength, toughness, etc., 
are desired, Meehanite is available in types 
to resist growth, scaling, warpage, and 
corrosion. 


ENGINEERING DATA 


Complete data on engineer- 
ing properties, metallurgy, 
heat-treatment and manu- 
facture is included in this 
47-page book. Sent free to 
executives, engineers, de- 
signers, production and 
maintenance men of indus- 
try. Price to others, $1.00 
per copy. 
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By Edwin F. Cone, Editor 


Electrolytic Tin Plate 


A major part of the tin plate production next year will 
be made by the electrolytic process, according to press 
reports. Just how large this will be is still dependent 
on the success of producers in training operators and on 
the removal of troubles often developing in a more or 
less mew process. Most of the new installations will 
come into production in the first half of 1943 with one 
or two starting in the last quarter of this year. 


The New 5-Cent Coin 


Changes in the composition of our coinage have been 
inaugurated. Secretary Morgenthau of the Treasury an- 
nounces that the new 5-cent piece will be composed of 35 
Ag, 56 Cu and 9 per cent Mn. Manufacture of these has 
been started at the Philadelphia Mint. The present 5-cent 
coin is composed of 25 Ni and 75 per cent Cu. The 
change will save all the nickel and 25 per cent of the 
copper, releasing them for military purposes. 


The Light Metals 


There is a strong trend toward differentiating between 
the light metals, aluminum and magnesium, and the other 
non-ferrous metals. One technical society, the American 
Foundrymen’s Association, has recently organized an 
Aluminum and Magnesium Division. At the head of it 
is Dr. N. E. Woldman, chief metallurgical engineer of 
the Eclipse Aviation Div. of the Bendix Corp. 


Finished Steel Shipments 


A measurement of the tempo of the demand for Ameri- 
can finished steel is found in the report of the U. S. Steel 
Corp.’s shipments to Oct. 1, 1942. September shipments 
of 1,788,650 net toms were the largest on record for that 
month. The total for the 9 mos. of 15,761,476 tons not 
only exceeded any similar period but were larger than the 
total deliveries for 1940 when they were 14,976,110 tons. 


1028 


A Welded Blast Furnace 


The second blast furnace in the Defense Plant Corp.'s 
program has been built by the Republic Steel Corp. and 
put in blast. It was blown in Oct. 12. A feature which 
aided in its rapid construction is that it is practically a 
welded job. This is Republic's second furnace built for 
the D.F.C. and has a capacity of 1,100 tons of pig iron 
a day. It has been built on the site of an old hand- 
charged furnace whose capacity was only about one-fourth 
that of the new stack. 


Research in Acid Open-Hearth 


The Acid Open-Hearth Research Association was formed 
in Pittsburgh Sept. 14, the purpose being to conduct 
practical and technical research on problems governing the 
production of this grade of steel. The director of this re- 
search program is Dr. G. R. Fitterer of the department of 
metallurgy of the University of Pittsburgh. J. W. Linhart 
is the research metallurgist. At the time of the formation of 
the association, 19 companies which produce acid open- 
hearth steel were members. This is another example of the 
broadening field of research. 


Speeding Furnace Construction 


By building the shell and superstructure of a new blast 
furnace on a site adjacent to the old furnace which it re- 
placed, the Youngstown Sheet and Tube Co. saved 67 
days of production time because these structures could thus 
be moved into place at the proper time. The number of 
days elapsing from the blowing out of the old furnace 
to filling the new one is reported to have been 83 days. 
This is regarded as a radical departure from the conventional 
method of building a furnace. 


Savings from Electrolytic Tin Plate 


Electrolytic tin plate can be made with as little tin 
as 0.1 lb. per base box of 100 lbs., though experiments 
are said to show that a tin deposit of 0.5 lb. per box 
is more practical for most purposes. This contrasts with 
the hot dip process which results in a deposit of 1.5 
lb. of tin per base box. Adoption of the electrolytic process 
will mean a substantial saving of tin. 


More Magnetite Iron Ore 


Magnetite iron ore has been produced in the Adirondack 
area intermittently for at least 75 yrs. This is now ex- 
panding and by the end of 1943 about $30,000,000 will 
have been spent on new mine development, plant and 
equipment to produce about 4,000,000 tons of high-grade 
magnetite sinter each year. 


Training with Movies 


In training green men and women to do certain war 
work, use is being made of moving pictures by some com- 
panies. Particularly in the case of aluminum, the Aluminum 
Co. of America has produced three sound films—on riveting, 
welding and machining of aluminum. These are available 
to companies operating in this extensive field and are edu- 
cational and helpful. 


(Additional “Trends” on page 1026) 
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